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Istmonrecrmos asp NARATIVEL 


A desire to soe the Alaskan const nore thoroughly, thom I- 
posible to ordinary tourists Jed to the formation of a party to 


spend the summer of 1800 encamped there. 


‘The deseription of Muir glacier by Profesor Wright* tumor 
our attention to that point. Its necussliley eeriel thes invbeerst 


* The toe Age in North Asnerica, 1559, «clip. isk; 


Crpaneution aod iene. oy 


iwokonod by ite reported tiotion of 70 feet maliv dorided tsa-ti, 
cnr pa 14s Hiouth and study the glacier and ite neighborhood 
ax thorwnughhy: ws tion wouli pornott. The firet requisite was a 
rélinhle map of the region: None soch existed, and wo deter 
mined te devote much time to neurver and to make amapwhich 
would show with some accuracy the extent amd form of the 
wlavier anid the positions of the inountains which surmount it, 
und ala eerve to determine what changns aay hike place in the 
future, Wealso planted a carefal measare of the motion of the 
ire, ot determination of the riagtietic dlemerts, i mearta love Hipteors. 
luge recdrd, a study ef the goulogy of the region, a collection of 
Plante, and observations of all todieations of ching: tm the oxternt 
Othe ghuder, the amovet af glacial erosion, wh. 

The party cométsied of Mir A. Py Crshing, who took: charge of 
the meleorolosie pecomls, the geologic observations, and the eol- 
leetion of plants; Miser H. Moltride, Ri L. Casemoant, J. F. 
More, (A. Adams, and the writer. It gites me pleasure to 
heknowhnlwe that it would have been impresitle to accomplish 
the work if it had not been for the eheerfal and efficient nid 
whieh all my companions runileresd, 

Muir » eluolor swtine to hove loon kaown only tu the Indians 
util Sei, when ft was visited by Profexor Joho Muir snl 
Hoverune Me. Young: lint they were prevented by bad weather: 
fromomieh exploration, ty 1586 Professor (i, F- Ww right dewote! 
u month to its study. Woe are indebted to hin for a very inter. 
esting desenption, Until our viett, in 1800, these were the only 
attom pts to obtain any accurate knowlolge of the glacier, Glacier 
lie offers the luxuryofexplomtion. Visiter! woekly during the 
summer by the #leamers of the Pacitie Comet Steamship eom- 
any, the explorer can take with hin everything mecesitry to 
his coinfort, ean renew supplies when necsmary, can receive and 
despateh his mail, ond still be in a region of whieh little Is 
known—a region of greit interest te the poolagish anid student of 
Physical gooeronhe. Dt wane atrnge that itis not more thor 
oumty studied. 

Qu duly let the (reo Th Aiver coat anchor in Muir inlot, not 
far from the ghoicier, and landed our instroments, tents, jrsenal 
bags, andl) provisions on the eastern shore, We found Pim- 
fetor Muir and Mr Lootnie eneaniped there. They lined curerits 
ailieey tay oy the glucier, wo wdided miueh to the pleasure of our 
stay. We immedintely wet to work te put op our toits, and 





a HL Lmd—Stidies of Mure tilocies, 


lnfore evening everything was to good shape. We Seroughit 
honnds from Juneau tor flooring, tables, ote, which oddod. teunte- 


rially te qur comfort and convenience, A book-shelf held war 


anal library of works on glaciers, lognrithmetic tablesete A 
menline stove chabled te te cook aur meals with ediee, ane danipi- 
stogls permitted ux to wit them in comfort, ‘This was to he oar 
meni, ani, ia honor ol Professor Muir, we mined it cmp 
Miie, Tere we etuved until the midilie of September, mutiny 
werlsthe exert rein uf sevetul (avs’ duration te pokts too cistart 
to be visited in one day, alwavs, however, ledviiig two of ovr 
party of enop to make the neteurilagic observations. We had 
With We a-row-bant 16 foot long, provided with osail, md dirime 
our stay we bought from the [ndiane « small dugout canoer 
which woul carry three porsons: 

On one ocension, iioorpany with Professor Muir, we rounded 


the western headland of Muir inlet and pushed a nile ar two tp 


Glacier bay. The water was so fall of Hinting ine, in pices lire 
itil vanill, thatour progress waevery slow, ine we titnlly landed 
fiv the nivlt, hoping to find clearer water the next lay, In this 
we wore disappointed and therefore rowed hock agai and epoksed 
the bay tothe Linge island opposite Muir Inlet, It woe in this 
limestone ishund tht Me Cushing ford the fossila which niake 
it probable that thee tucks are of Taloosoie age. inter in the 
ovening we returned to comp Mitr On another occasion, fl- 
lowing Profeasqr Muir's example, we made sleds on which we 
packed our blinkets, provisions, and instroments, and spent five 
ays exploring and THapping the easter part of theglicier, We 
necrtied Tree metntain (2,700 feet) and Siew done (4,300 thet I, 
which, though of moderate elevation, commuiynl excellent views. 
Another tiie we visited the etutlne nuirked S and 7 ua the 
Heeotpving mp Cplate 14), wd ascended ome of the poulos 
jost te the westward, Wealeo nseerded Pyrutnid jak; mpyirdiael- 
ing Ho hy the valley of the Dying glacier, The weather wnafortn- 
Hitely Wik niisty, so thatwe addled Httheto oar knowledge of the 
Hittin toward the west, Crp Tio, Stay that they Were (Ler 
onusand did notseem to:surround any very large valleys like that 
ovoupiod ly Mair glacier. 

Shorter oxeursions were made on all clear days to puiite mere 
easily diécesible Aion these the moet inferoting wire en 
nictal with the measure of the motion of the ive, Te plant our 
flags wher we waited them meyuirwdl ux te male a was aiid 
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Methods af Eiplovation, 28 


the crevasses; which offered grout difficulties. Sone expernnie 
tit the Alpe had sanghtme whatimesinsower: moter for pire 
ers Incatich plicw and what precautions should bo taken tw 
avoid poridents, We were alwaye roped together, aod were pro 
vided with iceaxes whicli served! te cut stops in places where we 
could tet otherwise staid, Balanelng en muirrow Tiles, cheep 
ine atlone stow) walls, or crostiny ereviiedi= on jilieces af fee (lieu 
hark fallen by wil bridged ther over, were the usval methods 
af progmes Our preeaittion, however, rondered aceiddnt in. 
jrceseg Lida, 

Whe at Pyratiiid boarbor, in Lynn cond, we vogaged Willin 
York ti goowith us to help in oanipewark. Ab the end of the 
iret month, finding the work too Gonfiaing for hitn, be tet os 
with our-consent and tome his war baek- to Pyramid hurhor; 
flowing the stream down Main valley to Lenn eannl After 
his departure we did.all the camp-work ooraelres 

The officers of the steamehipe wero very courtenns tons  Cap- 
tain Carrell brimght wa all the reintartiil, reaurhy aint, tir munshlee sh 
house with two windows and a door ft was put tay) during 1 
ruin epell, when we could not do any werk away [rom ean. 
Divwlinns, or as they gre called in this rion © Siwishes,” luted 
sedling Gump i Glacter lniv, but only visited the inlet when thw 
steamers brought tourists, with wham thevenrried ono lively 
praele, 


((ENRMAL (eiMAPITY, 


The southeastern extromity of Aluska consists almost entirely 
ofan archipelago, which occupies a space nearly three hundred 
une fifty miles long and a homered mile with. The islanids, 
large andl stintl, are Jowely packed together, and the wiherways 
htween Theo any deep and narrow, and often formt long stritiht 
rata, The islinds are mountainous and procipitons, affording 
fow Intling place. Their slopes are densely wonder ryasitly 
with spruce. The rongh sitvere of Vaneouver a hundred wean 
eo, os poised Lote Dv Tehenkof wid others, were until 1867 
ersely relied on as supplying tho dmost anentate information wif 
parts of the coast Sino that year the explorations and sur- 
voys made by the United States: Coast ond (Geodetic survey mader 
the direction of Aseietant Davidson, acting Assistant Dall, and, 
daring the period from 1881 to the present tine, hy naval officers 
of the navy attached te the sine survey, have reeulted in thie 
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publications of charts and other date inaking lohown the tide 
fpertand chatinels aml waterwove with ntiple aecuriey for 
over tieth | 

Sottheaat of he Almeske-Britéh Columbian boundary the 
iMunde hooome larger and the waterways wider: Cross sound 
word Tey strait form the northwestern boundary of the archipwlige, 
From them two deep inlets, Lynn canal and (Glacier bay, stroteh 
toward the north and northwest, firming, with the Pactii¢ ocean, 
two peninsulas, ‘The great Palrwedther geoup of mountiine 
cecupies the western part of the peninsula between Glacier line 
and the Pacific, The esatern part i¢ acenpied Liv another oud 
miel lower range, whos pauks rise about 5000 or 6,000 fet 
abave the soa. Their northeastern slopes ore gradual and ary 
covered with large wliciers, som af whieh reach tidewater and 
iHsehirge jobbers into Ghicier bay. Metwoen these two munges 
then ome to be a deo valloy, which dmins the eastern slopes 
of the Fairwerther group, Thie is probably fillod by a long 
warrow wincier discharging into Tavlor or Dundas bay, Little 
was known of the peninsula between Glatier bay and Lynn canal 
before our expedition mappel ite northern part, except that it i> 
entinily made ap) of glucier-beiring mountains, whose peaks are 
fron 3,000 to 7000 feet igh. 

Northweet of (ree sound the chiarketer of thie eomat Liisa: 
alenptly: the voast line horomes continuous, without outlying 
isliul=, one lroken by fow inlets; ard tecnmtaine of ervst height 
rive iminiodintely fron) the witersédge, We oan, therefore, Lop 
graphically divide the southenstern coast of Alaska inte twa 
rotons, Theline between them passes along Cross sound; then 
follows the valley just northeast of the Fairiventher singe for 40 
or W0 miles, beyond which point we know nothing whatever 
about it, ‘This topeyraphic difference seers to fee aeons purniel 
hv a geoliagte difference. Mr Rosell) has shown that the SL 
Eline alps ure of Tertiary origin :* and probably the Painveither 
erent! bashers to the anime Mine, though ID behweve it hea net 
heen explored, Uf this i= true, the Fairweather niountaine are of 
Tertiary origin, while the rocke forming the mountains about 
Mutrelacter, and probably the rest of the same toprarephic region 
towanl the scuthemst, belong to the Paleossie and Archean.t 
Another difference is quite marked. Mr Russell has found mised 
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biaches about Yakotat bav,? indicating Hit the land there tae 
Figen, wheres the anbmersed trees ja Munir inlet show that this 
resionds sinking. These striking fiet«-seen to show that the 
valley between the Fairweather mountains antl (locier bay fol- 
lows the lite of an tometer fault, which bringe Tertiary and 
Palinaoie racks inte clue juxtaposition, Tt bs tuaeti ranefivrtunracit’ 
that we have no olmeryations on the Fairweather monnutains that 
will enable us to Gontiom or correct this Vnatasreoet Linge jivelivactionn. 


Gmatkn Bay asm Mere Ds, 


Glicier buy itself has not boon surveyed: the delineation in the 
coast survey charts is correct only in ite general outline, It 
tretils northwest anid southeast, and is:about forty mile long hy 
ten wide, Thare are a great ming islands in ‘the bay, ‘The 
Reandalwe felands, whith fit the exstern side fir a distunce of 
abowl twenty miles from ite month, wee made ip, ab any mike in 
part, of! modified glocin! till, ool wre wenerall+ thickly wooed, 
a4 ate aldo the stores inthe lower purtof the bay, The vhinnels 
lutwoun these islands are narrow, and often give one the im- 
presion of waterwives cot through the land. The islands inthe 
upper part of the bay are quite different ; they aro of solid rook, 
and are acored, polished], and roundel by glacial) action, “They 
occur singly, are tmally elongated, und have the longer axis 
parallel te the tenrest chore, ‘They, like the maintand, desoond 
abruptly inte the water, and emily wt Levnage intervalk can even a 
arial) beneh te fomnd, In this part there are no trees, Severn! 
glaciers forée their way down to the water level und discharge 
ene inte the bays cost of them ord in marrow inletd two or 
three miles hak from the bay proper, Muir glacier is of this 
typo; ita inlet) whieh ring nearly Herth and south, has its eouth- 
western terminus on Glacier hay ihout five miles from the orl 
of the glarier; the eastern shore line rounds wrudually inte the 
hay without well marked headlands. The inlet gridunalby nor 
ToWwe as we approach the glacier, being about one und » half 
miles wide at its upper end. On each side are deposite of 
roughly stratified sands cail gravels, covurol with « thin layer 
of moraine débris, On the western sida these deposits fort a 
comparatively level plateau from 140 to 200 fect high, whieh 
exténds about four mllessuuth of the present ending of the gha- 
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wor, aed i i le wide, Ite suri bois a nimher of 
shallow bikes = av) iti cid there deny ravines ninrk the puiei- 
tions of fatmer wateroures. The western suligiacial stream 
has (tin gorge throwurh thie platen, and exposed the Inorind 
fornst deseritid by Professor Wright (eee page fi), (For three 
qnarters of ite length, the platead ends on the water sire ta pire 
cjpitons blots, below which there is a napriw heuchonly novel 
bia thie: fitehest titles. On the eusten side the lhuiis only extend 


fora half mile ar 4oz the upper stirhice of the dlyyprysit ie niet 0 


flattens, bit =lopes gradivlly down to the bel of the glacial 
stron at the foot of the mountiins, This trea etipties into 
the lilet fast below where the bhi and. South of the etreai 
the dupcklts slope grodunally iy froin the bedeby too height: ot 
about 400), fet against the manntain side” 

The inlet quite deep. Professor Wright reports « eounding 
by Captain Hunter of O76 feet abont 1000 yards sotith of) the 
present, position of the ice front. Captain Carroll inst stuimmer 
CES) found within «a hundred wards of the jee-front rhe pth at 

TA feet, “This does not neceseurily inilinate that the inlet in- 
emides ia depth as we appiriieh the jrutieelinte ritigth Fiver tien] cll 


the tee, for the cartior sounding cin not have been teltte Tn the 


deepest part of the channel 


Vink (iaetica 
Ceucol Features. 


Muir glacier ocenpies a deprossion in the menntaing about 44, 
miles fone and-from-é te (wide. [tis fel by a great number 
af (tributiries, of which the fret northern. the eon nerthiern, 
wil the northwestern are by fur the Inreest. ‘Theee again are 
made upot many émaller vluciors. The general elope of the 
‘tirfier, bnsed on on barunetrie riding mode between Trew 
mountain and Grote anyon, ia about 1 15) The appearance 
of thy glacier toward tie northwest indinntes that the lope there 
is abet the same The total area drnined fy this ayetem js 


about Sfsquare miles: the actugl euriace of the ire being alot 


Sed) arpnare miles. The ares draining inte Minir inlet re alaqnt 
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THO square miles: Mostef the precipitetion whieh falls om this 
aren Hows off ne water in the-subglocin) streams; the reat, come 
oresHed inte ioe, is forped through the narrow gateway 2) aniler 
withe into the inlet, where the glacier terminates ina vertical wall 
af ice varving fron 10 to 210 font ilvcewe: the water <uriace, from) 
which lunge masses are eontinially separating: to beoonieioed eres 
(sou page 4Band plates 2b, 2 arid 4). Asalriady stuted, the depth 
of the water is ii niles 720 feet: ond as this ia tot enough 
Hiwt minke of ine ristay sn high alive the water a¢ Muir glacier, 
the jo tenet reath to the very bottom ind nonst atte a thick- 
jar OOO fet Thesctnal length ef the ioefront fieing the 
water js foot, or 17 miles, 

On each side the glacier sends forward ao wing; which see in 
the shape of a wedge over the stratified sands and grovel of the 
shore.® “The upper surfaces of the wings, like the jeetront, ate 
about 20) feet above the water level, This applies only to the 
parts of the wings overlaoking the inlet: the parts nearer thie 
aie fountains are 50 to LOO feet lower; ond here the leo ones 
ike an Ordinary alpine glacier, The ‘wits inom Fringed Te 
trenchervus (itkeanils, which support large stone and look 
fit enotgh ; bat the tore! whe steps upon them earelesshy 
will quickly sink inover his ankles: These quicksinds are omn- 
posetot fine alarial mud, theroughiv aenked with water from 
the molting fre. | 

The jew-front has a wonderful eolorimag. Place from which toe 
has reeontly broken off are deep blue, simetines altmant bli kk. 
This color lightens wider exposure to the air anid sun, and ina 
tow daye becomes pare white All stages are ropresettect bey thaw 

ie-fiont, which therefire ehiws all shades of blue in striking 


variety. The blye eoler of the loo is caused by the absorption 


af the other oonstitients if the light jilessosd nage throngli it. and te 
exuetly annlegous ty the lis of volored ploses. When exposed 
bi the susie) rein the ioe ondergoet a kind of weathering near 
it2-surfaoe, which prevents the blue light within fran posing 
ont amd reflects nearlyall of the Fight which falls.on it from ott- 
side: so that we then see merely onlinary white light reflenterd, 
prictically RASH ORT rors the fee. 


“Mr Chesldti bas rnistitindied lop ell pl Hi a repeediction of it gli 
thnroph showing the glacier ruling or tha Hier ein viels 
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einige ot the right, we find three tributaries: coming m 
from the southenst. The Dirt glacier (see plates) sweeps around 
in a great curve from behind mount Wright; ite lower part is 
euimpiletely cover! with déhrs for filly a mile anda half from 
ite mouth; above this the glacier ix parti¢ulariy clean. The 
White glacier (see plate 4), which joins the Muir just beyond 
meatint Case, is remarkably beautiful. Arising ii a virele of 
snowy mountains it uw down a deyp narrow valley at an angle 
of about 10°, ite porfeetly white sure miarked by the wondir- 
filly aviniinetrical parallel eurves of three or four dark mornines. 
ltt about four miles long and halfa mile wide. A littl further 
is the southeastern tributary (see plate 4), fel by a number of 
stialler glaciers, This glacier is not bom! io be monntuine 
Int cross a divide mt of o,,, over which the ire Hows inte 
some Valley in the other mide, This divide lias at altitnile af 
200 or 250) feet About ten mile evothenst of own camp a 
large glacial stream discharges into Glacier bay. Ht nut drain 
the southern ‘side of the moontains which bownd these three 
trilitaries. 

Still farther eastward ia Main valley, whith, though it jiroba- 
hiv onee contained a tibutary, is how an outlet of Moir glacier. 
The iew flows down this valley in a stroun thre miles wide, 
apparently with w very slow motion. A few miles down the 
valley the ice endsin a high wall facing Main lake, intp which 
ithoctasionally divchargers a berg. Thestream draining this Inke 
flown through » browd Hut valley of sands and erivels toward the 
siithimast, and finally empties into Lynn canal, The three val- 
levs witering the eastern side of Main valley neo have tat ernvel- 
euverted Hoorm, through whieh rush the streams from the snow 
fields and soll glaciers ot their hinds, Two of these vallove 
ure beyond the present termination of the lacie, Formerly 
the ice ninest have extended sero ther mouths, henuning then 
invnnd converting them into Inke beds. Thouppervalley is now 
in just this condition, The lake which orcapies jt has heen 
elilled: Faire lake on aemint of the ereat pumber of jceborgs iti it 
last summer (i800), Just north of the entrances ty Main valley 
lies Girdled clacter, eo called on econ of the maraine whieh 
mompletely aurrounds it (ae plates Om 12). Tt ean ie aoe 
frum the end of Mutir glacier, lat is at foreshortene! that one 
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The gathering of Ue Glaoiera 2) 


would not-suspect that the visible portionis 4} miles long, West 
of and separated from Girdle glacier only bry, narrow rhdye is 
Girimite mnyon, a deep gure with precipitots sides, running 
about eight miles inte the heart of the mountuins® The ice 
alopes downward into the canyvou, whose drainage, however, must 
he hack tinder the tee; for although f was anable to see every 
point of the ridge which closes liv the farther side of this valley, 
T could seo sufficiont of it from different polnts of olisarviation to 
convince tie that ne part of it is lew thin a thoiedind feet Whore 
the floor ofthe valley. This ctirions enidition seems to he dite 
to the fact that the valley onee contained n tributary glacter, 
Which on aecount of the present smaller supply of jee and the 
boflection of the heat from the northern side of the cumyon bas 
rel ted duwn more mpilly than the suriice of the main glacier, 
#o.that now (although this T could not eee) the wliciers clenining 
tite this valley are probably entirely separated from the jee 
whitoring mi its niouth. The tributaries so far mentioned sur pigely 
one of the ice which formes the jo-froot in Moir itlet: all the 
int coming froin them that dics reach the end of the glacier is 
CHnpresse inte about SK vards between the loefrout and the 
menntain on the dot Lf a tne were drawn from the nunatale 
Af to the eastern side of the first northern tributary and a second 
line toward the northwest at right angles to the first, the sources 
of all the ite which reaches the ice-front would tie in the quadrant 
between then, 

The first god seeoni northern tributaries auc the mainglacier 
present no striking petliarities (400 plate 7). These are fener: 
streams of foo, fed by tonumerable small glaciers. The moun- 
tains which tise betweet them and t throngh them wre eleeply 
laden with snow, and taward the northwest seen to raise only 
their aumeits through the tov sex. The extretuities of thus 
branches could not bo clearly determined, although they all geen 
to connect, by low divides with valleve hovoud. The northwest 
7 tribatary heads in two benutifal white conical mountains, 
which we culled the Snow cones. A part of ite ioe flows over 
the divide betwan (and (and joins a lange glacier whieh is 
probably identical with the one entering the head of Glactar bey, 
The western tributary supplies no iow to the icetront; marcover, 


*This was nue! fron. the crvetallioe ontore of the rock, whieh, hew- 
ever, aodonting to Professor Williate’ report (stipryploment ili leant. bei 
apuniti, 


my) He Beiol—Ntived bee af Mire Glacier, 


Its snuiw felis are tod small dnl too law to supply tee for a 
vliciet of ite width, and it evidently: melting away. At ite 
Western oxtreniity 0b ors Over a divide and flows into a valley 
revue), 

The Deets eevee tinbetly surrmontniditar Muir glacier are net 
high, the highest peaks being between 3,0 and 7,000 foet, "The 
niitintains whieh first attract the attention of thi Tisitor ine 
mutint Wright” mount CaseF and Pyramid pik (ase plates 1, 
Sand &$—the first two dey their jagweil creets, seanied Iiy snow 
eorlolte: the lat hy it4 sventietricon form: all three by thelr 
proximity, Thermer distant niountiins sec bo lack somew lint 
in didividindity. This is Inqgelw did to thotr dittanes, for thoy 
ate from Afton to thirty niles wwe, Allis hero arid hleak:and 
the seenery ie entirely lacking ij in pirtonesyheness. To wea out 
an Ue iee as faras A the three bold peaks of mount Young show 
themmelyes aver Tree mountain (#e0 plate 1), and the beantifnl 
Snow cones ot the bead of the northwestern tohutaty can be 
Sri, 

Si tuien wn Wee Oifacien. 


Tht stiri of the ioe presinte the loneycomlal appeared 
ceoniimnon to ill placier ; cherineles: wncler the foot, moking walk- 
ing Very tiresonig, curl rapidly wens out ones bouta, This — 
fie iow varied very mach with the weather. Sonetimes after 
rain the ice was hard, =neoth, ancl bliae; sometines the min 
ineren=e | the rotigclitiess. 


A urntauaee, 


The eastern peertiot the wlieier tas free fron all Latpe a evar | 
nit lothis partwere tea large tu be stepped over, This, uf 
coll’, Hicdieotes: o simall ditferentin’ motion, not nenesenrily a 
dnl) otiinl motion. Theat this, howeror, te leo sinall fulliws 
fron oor nienures, which show that although all the ioe supply 
fron the eastern purt-of the elacter is crowded through a narrow 
space between the ioedtront and the mountain to the east, stil] 
the greatest motion here ie only about two inches a lay fae 
page 45). The amount of crevagsing in the other parte of the 


"Sune after Profosor tr. Poederick Wright, whi spent sone time 
stindving Mute gloclor iy {eek He hw deserted it ln bis too Age im North 
Atuemien, chai, Hi, 
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vliclor varie inueh with the lotalitv. Frou an oleverted proiet 
sth os TV frie whieh the tilnor trreularitie are not prom. 
Heth, the aeneral aiodthness atoms broken over Tinatecdl mrs, 
like the sariies of a till lake crated in placns bey putt of wine. 
These are, of course, where the bed of the glacier presents soni 
irrectiionty, Helow them the sides of the creynsses are penn 
posse together, and the urtves resines its general enoothners. 
The inercas: in the width qf crevasses during the sunnier Wits 
rery notieowhle, To the laginining of Se jemiber we were unable 
to cross the northwestern beibintary, althieiigels comedivie i ‘the Heenan 
Professor Mine eroeted jt Without: mich difioulty, 

The plac where the crevasses were micst ninrked was the in- 
nite Holhlhond of the phicier'’s wienth. Hote two sete of 
covers votting Gach other wblinpuely divided the tee into pret 
limengzeshope! mses whieh, woler the intloenoee af the stn, 
rain and winds, melted. io sore case toto narrow ridges, in others 
inte sharp pinnacles, The ice, white near the surface, henome. 
hhier and blier as one looks doopet ite 4 crovasee, which finally 
ends in a dark nari erack. This gives the iinpression of 7 it~ 
niénde depth, hut Edo not believe that any of these crevasses are 
quch over 150 fest deep, We sonnded one and found it 123 
leet The bist evidenow, however, lie in the seethones of (he 
crevasses Shown in the photograph of the jeefront from whieh. 
plate L¢ ieraproduced, mi wliich the erevngees ilo mot extend to 
the water level, which in this-part of the ter-frentis low than 200 
feet holow the surface of the ioe ‘The ribhborw structure of Forhex 
wus ovorvwhere viable, Unomeny of the pionicles it could be. 
seen cutting the stratitiqation at a high angle. 





Molitug onent Praniede, 


The stakes put in the weto measure the motion of the eastern 
part mse about 14 inthes in 7 days, which indicates a melting 
aft about 2 inthe aiday, This niethod ix tot relinble, and we 
eu) Honsivter the ritalt ae only approximate, In this partienluer 
portion of the wlacier the ime is very friablé, and the water dots 
not eallert on the suri in pools and strvame, but sinks through 
the fot and t curred off by some crevasse The jurtiony just 
weatol Gand between White ehidier and J hontain many «ur- 
hite strvanie whieh pour inte crevasse or monling ; Tut none of 
Wiese streams wero two lane to leap, andl all of them were per- 
fectly clear. 


2 fF. Reid—Stalies af Mie Canine. 


After falling into crevasay the water somotines. reaches the 
od of the glacier and sometimes flows along o channel in the 
ice, We saw a very gond example of duch a channel, When 
we first earn te the elavior: erly in dule, there wae lange open- 


ing like a sewer in the face ofthe inefront near the eastern shore, 


acne fifty or a hundred feet above tide-water, from which ened 
a strong stream of very inuddy water. The opening must have 


heen 200 squnre feet in eruse<sention, of which omehalf was 


oortipied by the sttinm. Now, miiddiness & a characteristic of 
woter whieh has lowed along the bed of a glacier, clearness of 


the surface water; [therefore infer that this streain was port of 


the water which flowed along under the ice im the shallow side 
of the glacier and was diverted inte sine channel vr crevasse 
which ended in the ice-front. During our «tay the wrotth of 
the stresin Cy sinte, until it was or a Jevel with the water 
of the inlet. Amey have been due te either of two entges : 
(1) the eovnuw of the channel muse have been upwind a it ap- 
proached the ia-front, so that asthe tee melted and broke away 
the section exposed was al lower levels: or (2) the Stren nay 
have dogpened ite Toad by cntting and cichting (see page 42, note). 
On each side of the inlet lntue stron issud from the end. of 
Lhe font amber ef porte, cel wither matic courses of between 
aomite and aomileand a half empty inte the infet, forming quite 
latve deltas. These streams wore about thirty feet wirke atid two 
foot dow, The ourretit is eo ewift that thav roll How stones as 
hinee a= cne's fist; but the privwelpal suiterial that they carry olf 
is in the form) of Hine nad, We used this water largely it our 
camp amd found that although most of the mil would precipi- 
bife When allowed to stand for o few hours, still the water tre 
fininied rypuite turhid oven after three or four dines. The muddy 
charter of the water i the iulet a littl weet af the middle of 
the Jen-frount shows that another stronm most dieelireei phat 
raion, cither woder ior through the iee. A small part of the 
irminage of the glacier passes down Main volley, but this does 
not amennt to very much, 1 think the principal sources of the 
stream in this villey are from the snow-fielde andl smallorvhieien 
any tLe sides. 
Mornines anal Diltiria Cine. 


The tiernities of Muir glucior. see fron iin dmiiienoe, are very 
wwiking, Coming fromemuany ynorters, theyswoep in bold curves 
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The metial Moraines. Hee 


dcr the lee converging toward the iolet. Mey of them ria: 
Shor dO feet above the vaneral level of thedee: bot near the 
glacivr’s month they have becone so diffused or have let <0 
mouoh of their tuaterinl in crevasses (hot they do net affect the 
generdl surine. On fet, the mommies which orn the erornessal 
nino near the wo af the glacier linve alone entirely elisa. 
penned.  Ttis only from anelevated port that they can be traced. 

The mornine from the east are largeand much massed towethwr, 
A large moraine from the eastern side of the southeastern tribu- 
tary curves around and entirely closes in the end of that glacier 
and unites with several morines from ite weiter side inta a 
confased nina, whieh the tine at our dispel ali not prernnih ite 
toserarite, Along theasniqradies eccurs the marhle nentioryad 
by Profesor Wrivht The moruine: from White ghieiae unite 
with those just mentioned n short distinoe below lt matth, 
bevorl which they approach clover and elosar to thy manta. 
They look like huge eurthworks holding wy the eles jee af thie 
tributary 2)or (0 foot abowe the gener) surines of the glacier, 
Dirt glacier ia completely closed in hyn moraine aoress its mouth, 
Alive this cuties a sone of compamtively clean jee, and then for 
a utile or mone the zlunier ia an completely enverer! ly iin that 
no ioe van be seen, Gindled glacier ules i4 completely lemme! 
Tr bey be tavern git, 

The next gronp of herve, conti frm Main valley anid 
Gtanite qinvon (see plate 10), unite near J, where they are ap- 
perenntly: reinien ed, nnd finully flow down the steap slope east qf 
the ice-front, These moraines are quite different from any | 
hare ever-secn or rendof, They have tro wnds, bot no begin- 
Ting, From the reston lying hetween Troe monntam and Granite 
einvo the ice slopes im both directions toward the glanier’s 
mouth anal into Main valley. The former slope, as has heen 
wid, isa Tithe over 1° > the letter is two ot three timesas much, 
Twoof the moraines have their op per tormiinationsin Berg lake ; 
third ends in Main Inke. To this group Leloriens alec i OTMie 
whieh issties Prot Cereinite cunyon, teva sreririal Crirdled vlacier, 
And ends teminst the side of the mountiln short diatnnee dawn 
Main valley, or follows the mountiin side to Bete lake? 
Another moraine, iseuing from Granite canyon, otrves as thoush 
about ty flow into Main valler and then aleuptly changes 
ite irection anc flows to Muir inlet iseo plate 11), 

A large meraitie <tretehes from nunatak HH to the eorner-of the 
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Wwefrant and ‘thet seatters over the projowting wing, At fire, 
sivht the nunatak secre ty furnish the waterial| of this moraine, 
hot clave ohsveration shows Uhat-this ie not ao. Mr Cushing 
called iv athention to the fret that although the umterial of thir 
mierine is lonely dark iguediie rook, the nunatak isa Techie 
granitoid rock; und, moreover, the déleis om the cucribtiale i 
almost entirely of the sane tock ae the nutatak iteell. “Twe 
motaines testing from the east Aelod the firs northern tributary 
cone to an end about hulf way bebwecy Sow ilome gad Ff (un 
oe [Heneasvtaen of thee monmine appears on page Hs, The remniti- 


dng iortines are like those with which we are tani on other 


wlaciers, wl call for Lier epnvisal Hinton. Sane nit iene 20 
inlletin length, ‘Thelroriginé are lost inthe snows of the higher 
pitts of the wlacior, Som cones ol glacier tables nlae coour 
whore the oondlitions ary suitable. 

The moraines from / ond in a long sharp ridge, the jee of 
whieh is hidden by only a thin coveriig of stones of small size, 
There are two other similar idee between this one and the site 
of the glacior, which, however, are not contente lwith moraines, 
All the laneesiced debris «ems to have sil uff the steep sili 
and left only the smaller fmgments South of tho oaatert end of 
minitiak Gwe found two very curios cones of rolled stone 
The stones were alot thiralve of Willinrd balls and rested om the 
ice undernouth just wt the atgle of repose, so that the slightest 
(isturbande, such aa litt melting of the supporting ice, wold 
canke some to poll dewn. Their cilges were roundel, atl they 
presented exactly the appearanre of having heen keniitkedl alwvnt 
by ranning water, Their nnifprm size slows that some agent 
his been at work tejecting both smaller and, larger pieces. Per- 
hape they were collocted ty a stream pit Kone potat dm the side 
aff? and an avalanche curried them eat apon the ice, Other 
cone eeur naar these, bet sre mot composed of Similir inaterml, 


Former Fortenminin tad cocmnt [hreacrtean nl the (lacie, 


Professor Wright jie poltited out the facts whieh show thit 
Muir glacier has leon both much hunger ond notices eruller 
than it ie at present. ‘The existence of erraties, rounded lonabe, 
and glacial scratches at points chisidersbly above the present 
level of the [et shows the frst: the existener of the buried) forest 
oi the westert side of Muir intetand of old logs on-seme of the 
morines show the latter: He hae aise collected the follow ing 
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Crlaciers both, imelf anil Mowe avery. cht 


evidence to show that the glacier teal present notreating, atl 
that tte retrent is quite rapall, vie: The absence of forests in the 
upper part of Glnelér buy, the existence of fresh strie’ and of 
vlicial dibris-in situations where the material could oot lave 
resi#ted] erosiviragencies for any grent length of time, the sin! 
ancunt of débria fallen from the mountains on the exatorn sidy 
of the inlet, the «mall amount of veeetation on the shore nmeor 
the wlacier, the transyens rides om ‘the shore, the taass of de- 
teched melting ice in front of thelacier, and, finally, the acrntnt 
of Vanomirer, which makes it probable that « Linge part of Glacier 
lst wns Fillet with solid jee a hundied years nga 
To these evidences Timay add the following obtervations: Ol 
the eiles of thy meauntains bordering the glacier, and especially 
Ht the wullies on the northern slopes, there are masses of iow ox- 
tending o hundrwd féet of more abiwe the present level of the 
glacier. This cr has been protected from very rapid meting bv 
the débra whieh eavencit. Tmt have been meoonneoted {paurt 
af the glacier not many yous ago. On the northeastern side-of 
Tree mountain there is a spur which projects inte the ice of Main 
valley, On its upper side and nour ite etl! tlie tim is any TT 
Dor 20 foot below its top; on the lower side the ive is mtteh 
lower. Active this spurin a direction parallel to the valley were 
some small stream beds, bevinniny abraptly at the oppor side, 
Whose source tnust have been the melting ioe when it was level 
with the tep of the spur, The whole spur was covered with 
bowllers, sind, and some fine detritus. The stream beds were 
tnotked only br the disposition of the sand. The fine detritoe 
moist ossurediv have boon waste! away by the rain and melting 
anow if the spur had been oneovered many years, The ice 
betwoon @ and the nunatak to the west igat a higher lovel than 
the weatern or northwestern tributaries ani slopes both towinrd 
the north anil the south. As. this meziun hay ne independent 
sourde of supply, it muat have obtained ite ive from the north- 
Weater or western tributaries, which therefor’ must have heen 
ata higher level than thev are now. If this subsidiaries had bean 
ud entirely to melting, the surfaeds of these two trilataries woulil 
Hot hivesnuk nor rapidly than that wf the jee connecting then, 
We wre therfore forced tocanchide not only that the lew is meit- 
int aiiy, but alsa that it is flowing away. This process has 
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hoon notice) amans the Swiss clacton ty Forbes ane hy Aguseiz 
4 a seasonal charyre, the glacier parity {eowrinnss awny during the 
snmimer and thickening ap asi daring the winter, The los 
inearred in this way by the Muir glacier in the summer ie not 
nade wpuluring the etsulige whiter, tor the difference in level 


just mentioned dé fir too great to bave bien produced in one 


quart, 

The #tratified cloposite on the shore of Muir inlet ano cavercl 
hyn thin layer of mornine a foot or two thick: scunely thickor, 
in fact, than the moraine which covers the end of the glacier. 
[f the joe had not retreated rapidly this deposit would have been 
much thicker. Tho massaf detached ioe mentioned hy Professor 
Weight has entirely disiipapresiredd, 

‘The ovoraines extending fron the nkesin Main yaller to Muir 
inlet seom explicable enly.on the atppesitinn that this valley 
onet contilned a glacier tributary tothe Muir and that the supe 
plies of snow. having diminikhed in this revien iaiore mipilly than 
in the northwest this tributury hae diminished imuch more 
rapidly thun the Main glacier, nti] now the flow i actually 
reverse, ‘The two mornines issuing from Granite eanyon an 
lowing one toto Main valler aod the other into Muir inlet ure 
alse dueto the same cause, The moraine extending from ff to 
the ice-front, ancl composed of material quite differcnt from the 
granitoid rock of His readily explained by the former grewter 
thickness of the ice The motiine which cones fram the fest 
northern tibutary probably lowed just over A, anil when the 
lee here was not very thick the very stowp southern food of Af 
minat hive citer im lreekk ii ihe eontinggty, so that the ten and 
tnornine fell over this slope toe the surface of the glucior lelow. 
The socumulation of detritus here is the scares of thie naoruite, 
and i has not-yet been entirely carrigd off. 

Ino valley connecting the weatern side uf Muir inlet with the 
upper partof Glacier bay there ties a small glacier which wo 
have called Dying glacier, Tt is alwvat 8 tniles lone, lopes brath 
eustwierdl: uel weetw ard, an) his ireions running from end to 
end, Li has no teal feeders, although a tributury joins it on the 
south, Ttimnest be the remnant ofa much loaner glacier, duriv- 
iia ite supplies from the lateral valleys: probable alee, porhinje 
principally, from the great tee stream which filled the tipper part 
of Glacier biy, with whieh it must lave tach commotion. At 
present ts highest point i= 760 fortabore trlevan elevation mae 
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lower than the surtoce of the ice when at its greatest flood, Tt 
now withoot supply, anil is rapidly melting away. 

Another element of the diminution of the wlaeiue, arid «me 
which would appeal mich to mest persons, is the retreat of the 
Wweiront Th the fodr vours between Professor Wright's visit, in 
TRSG rid ni own, in 1880), the ieefront receded more than 1000 
yards (see further, page 41), 


Ao'tent wail Date af Wee fat rial alitvarnidy. 


Oni the sortheasiors eile of Trot mduntiin the lower slopes 
fe covered with morine débris and with yer slight vegetation: 
Ata height of about-2.000 feet above tide lange trees (prune) are 
found growing, some of which are quite a foot in diameter and 
mitt he overs. bitnedred vears ald. Aleve thie limit the mown- 
tain is free of erratics, On the Opipadite side of Main valley 
there isa very Hoticentle Tine abowt the same height, marked hy 
4 Variation in the shrublwry although there are ne tree on thew 
nionntatns, This, then, i the highest point romched by the wlacior 
in this part. The rotiicding ond dérotches How that munetiok 6, 
L855 feet above tide, wae covered, as were also the ishiunds in 
Clacier baromy of whieh: (Willonghby)is LOW or 1LA00 feat 
high. The hetwht of soratehes and orratics in the peighborhood 
of the glacter’s mouth we did, net determing, bot the heightriven 
by Professor Wright (2.500 feet) seems to mea fittle too high, 
Att ($000 foe) ho emnitice were found, dnd as the ground 
here ix well adlapterl to retuin theme we must conclude that the 
vlaoier did net riee to this hewht. Tam inelined to think the 
soratclios whaerved by Professor Wrightat a heielit of 3.700 foot? 
He die to local ieaises, 

The wdvanee of the ie froin Muir wd other glaciers of Glacier 
mst have been nearite maxim atthe time of Vaneouvers 
visit, 1) yeanage, fori) soos probable from his narrative that 
the tee extended below W ‘Hhomghby ilo, aod the laree trees 
on the islands in the liawer part of (lacie hay show that it did 
wot iextend that tir. ‘Thut the Leight given, 2.000}0r 2.500 fnet 
wis that of the lavt erent advanced snus pretty certain from the 
freshness of the seratehes up to thet limit. Moreover, if at the 





‘This would make the joe at thls polut severn) linndted: feet higher 
hike at Pree ononritiin, whieh be echremely iipeohable, Probably | only 
aaa error wool) be nome if we take 2000 feet ae The tesinin hutatit 
of thie feo neat Hs preant endiine. 
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tiray of Voneouvers visit the ice extended below Willoughby 
land and hol o front S00 feet high, it would have to be about 
2000 feet high on mount Wright te give a surface slope of at); 
nil astape al 1, which ts certainly not excessive, would sorre 
spond ta hivleht of about 2500 fret an mount Wright, 

Another point is worthy of notion From the divide henweon 
Tree mwuntuin aid Grattite cupyor the lew ts fhowing tn beth 
Hirections and is recelving no supply. The surises if the ive 
hire ie now about 1,250 foot Ligh. Tf we suppove the surfies 
tielting nt the rate of 2 iiehes a daa (the rate observed near thie 
glaciers mouth) for (days inthe year, and if we entirely negloct 
the loss due to the tow of the ice, wefind that it mustsink about 
19 feet a year. At this mute it would have heen at ite hightest, 
SUT S00) or 1,000 feet above its present surtacr, hetwent SU aris 
7) yours age; ‘and if we alee consider the Joss dine to flow, the 
greatest height must have been reached still mare reventiy. "This 
rate of Juss cond not have continued fora longer period ar the 
lucie would now be lower thon it tf: Tt follows thot frum) 30) 
ty 70) vours neo, of less, the mite of lossof ioe in the region pent 
Tres meuntain wik diminishid by a supply which wae undoubt- 
wy derived frotu Mainvalley. This conclusion ts supported) ty 
(he mornine) in tain valley, They could not have retaped 
thote present course, Howing- in bwo directions, fora lone poriod 
without Incuming very attenuated. Taking these facets inte com 
sideration, it (loos thet seem unredidiiable to beliewe that the 
erimtost extent of ld glicior Was riacher 1h0 dr 200 years ag, 


Kirtleiee tert the fast Andee oe of Short Oorition, 


| have already mentionod the stnititied depustts on the shops 
of Muir inlet over whieh the ine now cde We find a similar 
stite of things at the eastern: end of Dying glacier, where the ice 
reste on turhicr deposits, [re w gully on the worthesstern side 
af Tree indintain the ite detache] from the mutin wlacier is rest 
tion debris, Although sand aol grovel form o pretty solid 
hil it if hardly poesiblo that thoy should lave resisted the 
tindlog action of the glacier for ninny centuries, expocially whon 
the ico Wee muchthickerthanitianew. Mr Cushing has walled 
my wiention to the faet that a gully on the eastern side of Af 
and others on 6 do. not correspond in direction to the glacial 
seratehes, and therefore could vot have bert excavated) ly ithe 
glacier. Many yeulogiats would consider this n paul of the ins 
ability of the glacier to wecomplish mach erosion; otherwise the 
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sides of the gutiies would hove been planed down snd these 
features obliterated, We can, however, equally well look upon 
it as ovidenrce that the ioe did not cover them fora very long 
peerivl, 

Tle troes of the burivd forest (206 plate 12) niaet have grown 
when the glacier was amaller thin itis now. The sind and 
vravel was then carried iy among then until they were eorm- 
pletely Dirhed, after whieh the glacier pressed forward and moved 
over the sand. New, these trees aré most probably of the same 
Sie ie the apriee ndw arowiny in the neigh borhinnd of Divine, 
(see so pploment 1+), ood therfore it aos woshould reckon the 
time elapaml sinee thevowerr alive in centuries rather than tm 
thease of years. Another evidence sy in the lows foun 
on poor nes and. on jmountain slopes, We found them in, the 
moraine in front of White glicier, on the sides issuing from the 
qustarn side of the fist northern tributary, on the eastern share of 
Mair inlet south ofthe atreun, tn the willy enat of camp, and in 
wullies on the northeastern side ef (fy in fet, ower mipet Of the 
revionubant the southeastern part of the glacier,  Tnthese wilfies 
thoy eet mich cover with debris, coarse and tine, whieh 
has apparently protected then fron being ground ap lev the ice. 
Now, it handhy seems powilile that this woul shoukd notall hive 
bon married away long ago if ite origin had not heen compari 
tively recent, 

Before the advanes the ghicior nmst have been very much 
sittaller thin at present tor allow the mezion about the tinst north- 
ern tributary, which is now bare and bleak, to support treme; 
and it must have reniained smallyr for se svoral hundred years te 
allow the trews of the Wuried forest, some of which are two feet 
ot more Ti dhmneter, t0 attain theirsize, A pies of one uf these 
trom lune 22 rings ino thickness of one-thinl of on inch, whieh 
would give na tite af growth of one ine in dinnioter in 24 vias, 
i asems probable that this very slow rite does not apply to the 
whole ify of the tree, ut only to ite later years, ‘The weed was 
Freon they. coatetae, 

Although the evideners indicating a short duration for the lust 
nilranes of the glacteris wat decisive, still this supposition seen 
to lw in hartiony with all the tiets. Probably the prinetpnl 
hjection thatenn be ured tainet it le that the changes are 
rich mere tapid than any we are familiar with. Let me, bow- 
uver, call attention to vertuin historical (nets eolleetel ly Veuete 
nod Agassiz whieh show that during the miinedle ages, from per 
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haps tha tenth to thie sixtecinth enuturies, thi wluoters of the Alps 
were much less extensive than at present, ond that horses were 

ible to cross posi now ontishdered difficult lw toountaineens. 

Durhiy the seventeenth anil wighteenth centuries the phones 

incriasid, attaining their greatest extent in the begining of this 

century At presentithey arein.general retrenting. This showe 

ao variation almost as great and almost as rapid as that mentioned 

for the alaciers of Grocer baw. 


A pouthle Cine of the recent Hetreat, 


When the tde in Mir iilet da very low ote oma sen on ths 
cmeternh shor thir stimye of Intge trots, which Professor Muir 
iaures ine are in place. The trees must lave grown, of course, 
above high tide: they are now twenty feel below that lewel. 
Although T cannot sav eo with certainty, it ¢-net Mureasonable 
to suppose that these trees, Tike these of the buried forest, are 
spruce, ated of the same species as those now growing to Aliska ; 
hot we titet remember that dns results divkuced frovn: this =i} 
jocition have neo tare wedght than the supposition itself. Tf, 
therefore, thes trees were growing wt the same tine me thos wl 
the loried forest, there has been w sulaidenes of the land of at 
lenet 20) feet since thé last odvance of the glitter; it nminv lave 
hn mnch more: feo, it wonld liave prodiueed an Mmerens, m. 
the mean onal temperature, which would have incrose) the 
rate of molting and would alo have decreased the proportion 
of the solid to. the liquid procipitation; and on nceount of the 
general lowering of the mountains, more of the moisture from the 
coe may hare heen earrict over them and pirecipituted further 


inland. All OF theme pewttlts wold tend to ehituecbiriaty thie extent 


of the glacier, Not only that, but the diminution itaelf would 
fnitrenke the rate of diminution, for the presence of extensive 
stiow-felds miukt lower the nein gonial temperature (seu page 
42) and this crea the pire partion al snow to the total pri 
‘pitation. Lf for wny cause these snow-fields become smaller, 
their intiuence on the mean temperatire beoones les, lie snow 
fall is diminished, aod the snow-fields besome anmler still, So 
we see that anything causing oe eligh} change in the mean tem- 
peniture may restilt finally in quite a large variation in the ex- 
terion of the glicior, althwugh this lore variation may reach: 
ite Linnat: analy beanige sitter the ewude whieh started it luvs conse bie 


“Asnale, Fituarlis eur les Ulaciers, 1540, chap. xvi, 
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net, "The ods ofginorers aire piruly stationary ; they seen always 
to be advancing or retresting; the suggestions above show. that 
this is just what is to be expected. in other words, elaciors are 
never exactly in stable equilibria with the eurmnmding eon- 
clitavires, 

Changes ty be: erpentedt, 


Main Inke wid Borg Inké ate now sequin! by o verv alert 
distance, and it will not te long before they wiite. This will 
result in the draining of Bere lake, whieh eventavill probably 
be marked bya flool. The melting of ice in Main wntliw 
tonet he rapil, for the great extent of ite termination therm pre- 
sents t large strive: for melting, When this termination has 
receded tweor throne tile and the surfece of the ire haw sunk 
 twooor three hundred feet, the ies fromthe first northern and 
frit the southeastern tributaries will probably be in pirt dle 
Hiwtinl inte Main valley. Tho stall loke which oconpies a 
lateral valley opotiny inte Cninite canvon will probably oxtend 
ae the tcr dnminwhex and perhaps oovupy a large part of the 
minyvorn iteelf, ; 

Professor Wright has kindly sent me some photographs which 
he tool of the glacier in 1686. By comparing these with our 
bya we cin neulily fix on our map, within 100 vords, the position 
(the iee-fromt at the time of Profesor Wright's visit. This 
ehowa that in the four vine from 1886 to 1590 the western etd 
of the iee front has receded 1200 yarils and the eastern end 70 
vurds, The center also has receded about 1200 varda, ao that 
the average recession Of the ieefront is a little over 1,000 varda 
in four yours or, ayo mile im sxeven voir. Professor Muir 
write mo that the notes of bis Test visit to the glacier in 1879 
show that thy ice then extended about to our station J). the 
rate of retreat cledineesd from thie acvords fairly well with that 
given aleve. ‘The iemfront, therefore, mst lave extended as 
fir as idlend (* 20 years ago. Below ( T think the retreat was 
more rapid; for there the glacier presented a much wirer front 
te the water from which « correspondingly larger quantity of ive 
must linve broker “ff, and this could hardly have been entirely 
compet=ated for by a greater velocity of flow on weeount of the 
mity obstructions in the neivhborhood of the present position 
af the teo-front. ft doe not sont at all inenadible that the iow 
from the various gluciers of (lamer bay may hare united to All 
lores port of the bay a taandred years age. Professor Wright's 
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Tnterpretation of Vaneonvers description seenss parfortl 1m oa 
conl with what our observations would loud ns to conehuidte. 

The retread is probally net mgular tut faster sone years than 
there and even varies considerably at different parte of the qame 
sexton: For twooor three weeks im August, 1890), there wae 
ware any fall of ier: in the two weeks follinving the fill was 
i rapirl Vist ch erect tray tally a quurter of i oroile choepy wis mache 
in the eastern yuirt of the jeetrout, which. was before thie nds 
dightly conve  Plvte 1, from photograph tiken en Sop 
tember 7, 1800, shows this indentation, 1 have eellected on the 
map (plate 15) the positions of the jee-frant at severnl poriods: 
this shows the retredt at a elahew mtich better than it can Te de 
seribed in-words. The change: in the shape of the front will 
miso beewidont, 

The present rate of recession of the jee-front in Mute inlet, a 
mile in seven years, will probally he exceeded in the near futorn ; 
fer jt has neachel a polit where the conditions clings. The lie 
posite whieh su ppwert the wings are almostiat the water level at the 
iee-front, and slope down at wn angle of @ ar 7*: a litle further 
lwek thoy will Iw below the water level and the imefront will he 
lieonuler, rusiléitig in an increased amount of loss by breakage 
and hence a mors mipil retreat. Ton or 15 years will probably 
se? Dirt glacier of the oaet and the western tribatery on the 
West entirely separate from the main ioe stream, 

Dying glacier is rapidly disappearing; in 16 or 2t) years | 
think its bed will bo anapty. Themape Dhoave mado will enable 
us to determine with considerable accumey the amount of these 
changes in the future. | should, hinwever, any that although the 
nerthem end af Main lake is in ite riht place, the sonthern 
end is only ajiproxinstely determined. The ends of Dying 
glacier ire alan only approxtraales * 


= Norte aababye! SPE Tey PS0eb | Prcenge plete olin iid ‘tala ripitdiitie men! 
ne by Miss FE: E, Seiden T fod that there lave lesen conve change in 
the ioefront i the past year The north western erermite eerie fie nabwer 
wilvgarvcort mligtitly s the nerthenstegn cumner hae coc bes! die LO vices, 
and the rest of the front, whieh js nearly metraight line, bas retreated 
ecm EM) wands etince Jk Oh, AH), Tp is net, Jnewewee, quite: ey fier Iepck 
ithe extrenie ond of the tov fornied iit before we lef la 80a) The 
etre whieh isend from, the jee et the oorthessten. corner now mimes 
ent from atiler ther wins ani) midivs aeons tlie beach, whbel tt thane eqn 
rutes from the iéeireot, The lire glaclel eter on the eet will inlet 
indy: fart bow: the channel of thie etre before fomg ard fall Pirates 
Wridtlit ae jetenplicsey’ | ire Ane in North Aqvertea, po 1 


"Eas. eo pee, 





FORRES 


Simi PA 


Meimirenveuts af feetiuw. At 


Motion of the fer, 


[hac hoped to muke un oxtendod series of meastireteits of 
the motion at different ports of the wlinier, but the piresurey af 
othor work and the great extent Of the ive fireed ws to be eon- 
tent with a tueadare of the motion neat the mivath, The reporter 
motion of 70 feet a day woe eo great that we felt that careful pre 
emuiticines mitiet Die bilo’ tu nvodl all error, We detirmindd tot 
to trast tu sighting un pinnacles, bot to set ont ma series wt fleas 
wheay identity eowkd not bt mistaker. The middly part of the 
tlocier i deeply crevasse, and In reaching the proper posir 
for planting the flage eomeiierable ‘hifficuities were met; bot, a 
in all such naatters, this only padded zeat to the siclertakctin, anit 
wie sual oureclvyes to the taak of crossing. the i ror Tar iis ent, liv 
this we were tisntcesstul, although when setting cnt thir tlaiges 
we mide fire oreix atten ply, fit frat one side and then frome 
the other, “Phe furthest patois reached from opposite tile were 
nhowt S00 yard apart, and althougl this interval is greater than 
we wkhed, stl it ls het much greater thai the average interral 
laetwol) thy Migs and dd Gut sores Was prmetically contiTnone 
aoe ap OF toefrent, plate, Liv), 

Two Independent sets of measurenents were mace, the first 
ona series of fer flag from Jody 2) to 24) the second: on 1 series 
of nine tage from Aggist d te S The first thren Hage on each 
side were Foon ere! after the first act of obeerwations and replaced, 
20 thet obeorvitions on tem extended from July 21 to Angst 
4,4 petiod of TS davs, with a correspHmding inereee in sooty 
in the determination uf their daly rte, Thotee or for days wos 
about os ony of the flags would «toncd before falling, although 
Uhoy were planted in hole: TS inchetaleep. The Hage marked 
With dite dash belong ti the first ported, these with two dashes 
to Lhe second; theather: were observer during both, No retp 
wore ohtaingd from 7", ae tf fell between Joly 21 uml 24. The 
Hogs were observed from Aud A, which wer 5,406 verde apert, 
about three anil one yiatter tiles, These were the test avail 
silyles point= of observation, wn altheugh thew were not well 
ndaptel for determiting with high aaeurey the wetunl pact baes 
of the (igs, still these positions wer determined with quite <utl- 
cnt precision, The wireetion of the motions could mot be cle 
lorrmiined fror fur dbeervations, for vory sronll error of observa. 
tion ‘produce large error in this direction. This, however, wi 
HT portant, for the dinewtion i uiwen bw the pomuues, whieh 
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woe abet iit right aigles tothe fie J-A. The change it the 
positions wl thie Tikes combed Deowell tieustireil frou theawstiatiins, 
athe motion ujide o large angle with the lines juining thestation 
to the fogs. “Phe partiof this notion wt right angles to AA’ wae 
lukun oe the aotoal motion. We have thus for the first: period, 
duly 21 to 24. twe indepenrert measures, one from Hand one 
from K. whilchweree vert well. "Phe avenge te given in the table 
Fur the sehond period, ob4errations yf motion wens muds from AT 
only. The ahervations on the sidu flays from A. whieh exterior 
from July 2) to Augual Sure given in the colin lenient iii, 
ol in the lhet cclime ore ebtlected what | consider the nouost 


rélinile resulta. Tt will le seen that the totion, starcely obsery- 


able ot the sides, increnses rapidly toward the center, whore i 
annonts ty about 7 fowtadoy, A consideration of the size of the 
instromenta, their distan from the fogs; wal the #izeof the 
Hogs themselves, shows that there i= a possible, though scarcely 
probable, error of sotne two feet in the determination ef the 
motiwn of the seater fags, and not mare than half sw inwebs in 
tht of the wie flaps.” 


Tebfe atom Metin of the lage inthe dine, 
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| * The flags were eie fert long aml throw feet wide, Thur instruments 
wore Unie tae Ie cite saree aed dosed aed! Laer (mee ph 0, fcebarpeate), 
This determinitivn woes made from JE for the porte July 2 to Ate 4. 


The Tiute of fresthawe, a Ei 


Th mldttion to the Han, five stakes were yilanati| int Line ane 
about-equal cistunees apart on the eastern side of the glacier, as 
shown fo the map. Their movement was: determined! from 

Augaet G to 2) The table gives the total moworment turing 
that time at right angie to the line of the flags, which was the 
direction of the slope. The direction of the moraine shows that 
this is approximately the direction of ition, 


Mevmicmnecnt ref’ Atrelvte. 
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This amounts to about 2° day for the middle fing. 
Conctitions dnlting at the Bale of Crliaovers, 


Alpine (Glaciers —Th haa been long recognised that the oom 
jniratively stationary position of the end of aulaoier is die to the 
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getiormliqiality betwinn the ynantity of iee fowlig dhiown and 
thiynantty wetted, The tenn tem poratine of valley inereases 
wwe destend : if, therefore, the end ofthe placer should advances 
hievored thu stihl where the rote of molting eqials the mite of + 
supply, the jee wold melt igre rapidly aod the end would 
rocedi. Than the other hand, the glacier shouhd mot reach this 
poitit, iow would fow dows faster Chan it-would melt, and the 
ed of the glacier would aivance, This point i not merelyo 
point of equilitrimm, bute pointof stable equilibriam. This 
explanation is sufficient, so long-ae we merely look npat the end 
ofaghcierasa whole, Bot whet we consicler eich part of the 
end by itself we are met hy difheulties which lo not seen: an far 
to have been notined, 
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As ote: ap privelies the end of the glacier the suriied af the iow 
lismuniie Stipe aml teagan, ml froyttentily beciiies bag pie 
ctpitews te allow vino to staid on it The diagram Cigar 1) 
shows the form of the «urfaer ent by a longitudinal section, 
Now, why doc the glacier assmine this shape? Wo know that 
the surtier of a dropof wateror of o snl) quantity of honey on 
a plate will astume some stich shape; but this: ts the rent af 
rinkeenlar forces which can pet have any appreciuhle effeet wn 
lange hemline like a elatier. ‘The end uf Hhowing lava sbrean 
will have a soneowlint similar form, Wut thie i 0 cuse of combtin- 
nel How and net one of equilibrium, These sunlogies threw 
wy Heht on the question. Lf we divide the glaciur into lavors 
hy a series of stirines jarnllel bo tha fitnwuticiti af flow, the eon 
ition that the end shall be stationnny eoyuires that the:tee supe 
jiliod by doch Inger shill be noelterd af ite and. Now, the wppor 
layers move mare mipidly than the lower ones; therefor their 
ends must melt more rapidly. A glance at the dingrany will 
show that, on ueceonnt of the form of the end af the glisier, the 
vmls of the upper layers expose a liter stitfiee than the levwest! 
te the ir asl stats, resltiinye 3 in their mime rapid miclting. This, 
dthwwh undeubttedly a part af the explanation, © mot the whale 
af it, for the torus of the glaciers end would be one of tmetilily 
copa terdunad, If auvthing shell canky the surface to become 

eojiowluit steopwr, the ixpaaod onde of the wppiee Layers wertrlid 
lmcinie sninller, and ies levies world no longer melt away 
rapidly a. they tal Vee * the auriaer wold continme ty prow 
whee thot the Tota part woukt! break off and thus restore the 
slenprie. Although glaciers have been observer! to advance TD have 
never heard of it oorarritigg i in this raanoer A series of mene 
urements of the riteanil direction of motion, atid Hw ute af 
melting at the ead of some glacter, such as the Gare or Morte 
riteeh, im Switeerlarl, wonld undunltedly thirmw Heht on thik 
peolle: nt, 

Atihe enil of the villey of Norris glacier, Takw toler, there is: 
A brnerl ox pier of erivel, eteon which the glacier, after taauing 
froin Tis weitere, sproads iteelf Like a grent Inn, thus presenting i 
large surface tothe air and sun;-so that the melting of the ice 
is ae rapid os the sapply.* Lf itwere prevented fron spronditig 
it would extend munch firtherthan i does, and would andoult- 


* Tile lewd oxyntic Lovcmet Toe et ieee toe ae nicilation cof gknaial ofitirie 
oraveltn formed when the licker qe besemtined ve this riew, 


A ties BESS ba io ane 





The (hivier’s Sian: li 


willy reich dip water. ‘The Taku gloct, (lose bw, fires me 
such support at the wpering of ite gore, and therefore discharges 
inte the water asa tidewater glacier, Davidson glacier, Lyin 
ennal, hw «termination exactly like that of the Norris, The 
great Malaspina glicier seems tobe morely the unital enibe af the 
many large glaciers flowing from the St. Eline alps, expended on 
the erent plitoan which borders these notntains on the seth 

Tide-wiie Glaciers—The Muir ghicher ia at excellent ex- 
pple GF this elves, The inlet inte whith lt poor inetenkes th 
hep from the sidee to not less than 7h) feet near the roiddle | 
tut the jew sae thick that oven this depth is net sufficient tw 
float Ht. Flere we live an utitirely different, method of waste. 
The joe breaks off and toate away in the water ut ieqbergs. 
What iv it that regulates the rate atwhieh the jee trenks aff? 
What is the form of the glaciers md below the water? Ahove, 
it is proctically vertion!, Loca quly give a portiol answer lo 
these questions. 

Suppeee the end afl Muir phecher were yeortioul from toys to bot 
tom: let ue apply what we know of the motion of glaciers to 
this ewer aod soowhut would follow. The mond mpi notion 
af the upper purt would result in ite projection beyond the lower 
port, and this would bedtime greater al greater antl its weight 
wus sitelunt i itell to broak it off The extent of the projoe- 
tion before a trak would ootur depends evidently on the 
stromuth of ice. The water supports the ice by ite hioyaney, ms 
that the weight tending to cause fractung is slightly lees than the 
weight of that portion of the ice which idalowe water, “The Tire 
of fracture is determined by the position of sore crevasse cr seer 
inregeitlar pe btitias lover ‘ths wutine . This form sens to be one 
af stably equilibritm, for if the ive should project too fir it woul 
liek off; andif Bedi not project far omeuyl me break would 
qecur unth its proper motion had earriod it ont farther “Mat 
the lew for sever) hundred feet Iolow the surface don net in 
womaeral project farther than thatabore is evident. fron thee fiuet 
that T have froyuentiy seen lange masses, extending to the very 
tupouf the iee-front, shear off amd sink vertically inte the water, 
dizappear for some seqonds, and then rive. agnit almost t\ thoi 
origin height Jefore turing over TM there were any pereyjeert hon 
within 400 feet of the surfive, this nase would have strinck it and 











*seu Hassell, Exp. to Mennt St Pula: Sat, Geow, Mig. vel, Hi, ESL, 
p. 143i. 
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horn overtirned sy that it coal) not have arsed vertionl by outef 
the water. 

Let os picture to oumelves what tues place af the ond of the 
glacier, noting first that there are threo ways in whieh the ive 
btealtsawar: (aj piece may lak off an fall over—this ie-the 
iuittaetl way with small pinntiniles (fh) a pier thay dhear off jae 
eink inte the water—ihis ik the usual way with the larger unsees 
ur, semin, [¢) dow TUAy Tetons etuched under water aml rise to 
the surface, Tie sliuurkamie i in figure 2 illustmnte what T eanvedve 
to IW) Sunkessive firine of the iee-frunt, hoy show low, afters 
Hither OF pieces Drowle Off front tlvowe, dite Lntge pelood will break 
Of from below, bot, ial probability, not fron tie the bebton. 
The broken line shows where the lrenk oenwre, “Te citted Tes 
show the form ofthe front just ufter the Inst break. 
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In aditition te waste liv breskage, there isthe waste iw uishit- 
iim. Above the water stirface this is unimportant, for there 
the quantity off jie Heater HWrey i touch erester the, that 
melted: bot near the lcvttearny df the tlacier, whote the mation is 
very stow, the tielting is the prinetpel, protsalily the only, pans 
OF witete, fur ihe tee is in contact with water which is probally 
not wory ‘ole and is muorvover, salt, That thie ioe lve net 


* Penfesuiir. Wright ford tle sii yBitis water ta Maite tiled tus ee 4 F. 
Teh net tike the temperatom, tat 1 woe ote oil metonislial du 
petting ti batral Tite the waiter to flied it net atoall ended, Gbt Tomcat Uinaseey 
Woda lane amotio of lee fimting aboot ‘This high: Levngageestrutnyee: guantat Le 
hag to the tides and warm winds prewailitys ler, and to thi PT ete 
theole waurrey sais geecur boy 
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lelow wWoiter iiitto mipidiy than Tt dies tn the airy is shiwa by 
he fit that ivoherwe rll ower which teowla te thik alone Tt 
is inte posible that. the toebera darkened I nou) and rook 
may net have come from the bottom, bot may be merely expo 
ing the aide of sore ole crevasse into which déhris from, a ipr- 
fino morine hae fallen, The here which we acw rise from 
below the water usally cine mp after a vere huave fall fev 
nhoye, a though some erick liad heen starter liv the ahh al 
the falling ies: only» few of them were didealorddl hy debris: 
niet werd pure line joe® Mormover, they did not rise vert 
bith out of the water AN this nmkee me think that thw «died 
ot onginite at any very ereat depth. Jeet ins a stick tinewn 
obliyvely ivto the water may rie ogain wt an angle, son berg, 
on novount of its shape, may riso eo obliquely aa only to reach 
the <arface ene distance from the joedront, thus sogresting 
that the glacier sends out bh foot alung the bottom of the inlet, 
frova the wd of which the jew broaks off; hut the cobwidlitablons 
f have mentioned! mike it evident, | ‘tale: that this is mot the 
co A serie of olmerrations on the temperatune and density 
of the water of Muir inlet at different dipthe and wt differtint 
divtinées from the toy would undoubtedly offer faltirnintions 
that wottld wnalle His to newer vorv necitntely allot the fori iif 
the ide-front below Hie wither, 

Thw jee at the bottom of the ghioier in Gontantowith ite bod 
moves very slowly, and it is notinprohable that the malting. 
where it. moots the saltwater, quite myponls the udvanes, The 
slope trom Vit point opis determined hi the strength of the 
he OTP the prigkresarion of the bettum ix greater than ithe nite at 
meltiog, the glacier will advance wotl! i) cones toa broader part 
of the ford, jad thus preaent= a lrmider front to the water, Lf 
the ford wer of oniforn depth and brondth, the jee oonlel only 
lind  porition of equilibria at one end or the other. 

The effeet of the depth ial the water it determing: thi posi 
Hot Of the glatviers ond ie not apparent. As the depth is greeter 
Vie pressire dgninat the lords greater, but at Hae anne tinw thw 
witer produce a greater npawand pressure on the jee, diminish 
ing ite presstre amine? ita bed andl thos ducing the frietion, 
A Hiontugh these dtects cannot balance at all depths, I am onable 
to indicate whieh one ie in general the stronger, 


The diseulene! bene seen hy Mi Himesell in tieenihantinent line anes 
(prolinbly from the debe siverel ports af the teerlebleoritie ule ters, 





———— 
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If it eluvier roaches waiter which is su ile that it dots not 
oueh the bottond, and the wietion af the lee ie more fail at the 
lettena thaw the melting, then it ote will le foreed fiirtherandd 
ferthior inte wid dawper and deeper coher the water, following 
the slope of the bed, until Wie Wuovaney of the water i sufficient 
to break it off The pluce whore the fraetone will oer, and the 
ston of the ioeherg formed, are problems.of nethiniiies. 


(eto! Elpemeari, 


The general sermtehing andl stacething af nek by elaine iF 
fansiliar to all, Atiother iethind cif (tosiim, not Har getanatby 
remeginiitedl, wie ohecred here. "The spar ef Tree meonutiin, 
whieh T hare uray mentioned and on which we camped tie 
night, aa ecmpuct alate; parts of Ht wets sro vthel id seratelvedt : 
other parts Tere ie comfiwion af mice) rewk, the rock of the spur 
lnryelyr pereddineitiating > ie still ther plans the bed-roek-showed 
where migilar pidees had been broken ont, leaving holes whieh, 
ii sun eases contained water, Near the sumunit of mnuetak 
is wcrock-besin Inke which nrust linve heen fernmed ty the sate 
way. [tis about 4) feet long: anil QOfunt wide® [ts elles are 
meh, scratched son one sithe the reek rive vertically eight or 
ten feet above the water. The rock whieh formerly filled thie 
bole, separated probably be joint fron the rock heriwath, witest 
have barn torn out by the dee in it pwissage ower the spob—net 
neteteirily wea Whole, bot possibly tive pteee The tocikes tities 
turn ot are In port pushed bethe elaeier bo ite erie in ‘pier 
ribbed anid eritind Tato fie wod an carried off Wy the anl- 
vlicin] stretma. Thi avethod of glacial erosion secre to nw 
much nore eficient in digging valloye than the simply serateh- 
ite and smoothing that ise much mor noticeable in valleys. 
formerty occupied by glaciers. 

trolubty the best wvethod available for determining the rote 
af erosion iF to cote the amount of satiment carted aif law 
stibelucial streams, as Profan Wright did,  Ropenting his cal- 

culating with the mune aocnrate datoat otrrlisposal, we find that 
an averme of aluayt thin qunrters of fneh ts wrordivl aniatintly 
from the bol af Make glacter.+ 


' Thais dimensinns ane 2iven Pry mewn, 
1 The follwing dint wore tinal its this ealeainedine Anos aleainedl li 
Pie TEN ecytacre’ rele: ire ce belnrer Deal, he) eyiire tnies 1 we 
seem iaiviee Vee crete ot bettors, than io the nichthe of the jor front the 4) MUTI © 


The VD nay if fhe fresmiill al 


The oteeion. of course, caret ny modform, but must vary much 
with the natery of the rock and the thickness andl mite of mation 
ofthe ice. Near the mouth of the glicier all of these eoudition= 
eumpernte to jnercase the action, for the rock ik plate, the motion 
more rapid, and the thickness of thi ine probably greater than 
olgewhene, Tt dow not soem. excessive te consider the: erosion 
here five or ten times as groak ube the average, The suddert fhll 
between @ and At prohably marks the Line betwaon the harder 








= 

lity i! leo eutried ont pur day would tee a triangle of 7 foot base: (ene pie 
Hed 1st feet aititode. Near the: siden the trimnghe wisall have a =nalber 
Vana eraved ph emir ldtiiyehe Dart vie setyepcowees ak! weed gent Dredge 7 Piet Pies: cue] 
BIO fect altitudes (half the emntest dipth ple the height of the feo aleve 
water) aida teaddth epaalite the while boe-tiromt, 14800 feat, bo bee brent 
brie ct aly g dot ms stigysoee Chie eal y be content Haromchioet bhi yeser 
(hur ignorno: of the lew ofghwinl notion tnehow thiestertaer will tot peer 
mite closer apgroxintion—douhle thie quantity would wortainly Ine tae 
irueh, nel weed etill only slighthy affect orn heealt). The Signal serviog 
amis ne a= iin were ar ex vous ateorvation af roviti fa | sat Sithe Jere 
inithoos, andl the aire at eee SR lhe her oven clieservatione sit 
entuye Muir fier two tecetattes (ave olbonet the some rninfall os at dionenn for 
Tie sary ert, L laws therefore adlopeerd (4) tnitliice for thie Yeurhe grrv- 
elpliatinn (ewe appentix i), “The rest of the mata t herve talon from Jn 
femetie Wieiehit’s aecounh (leew Age tn North Americ, p: Gh), win; R44 
grain of eeliment in each: Unite) State lat Of wader all Cie au blind 
athe : eqauiiic gravity of this tmaterial, 25: howe Joy evingio nations, one 
wlehth of peveipitation. Wothie fini fer the total precipitation over thir 
preset Arriirmene Heyy thee gelovetlenn’, 445 -b0(0 (0007) ea) eghit fut: woul lose to 
Lures neces ty water, TO ANKLOOD ecrtelie fey) Lie by. eva portion, 
1S O00) cube foot lenin, are, PUTA anhie fort of waiber 
per year eirryinig aif etiiinent, which girs an avenge of abner § teeh 
ered front the whole bel of the glacier, Ut oseomwsd that all the 
water coming from the glacier te charged with eblitient, Thiet be ln we 
cond with obetrvathatis «0 Gir we they go, The cloan smrfaee etevatiee mene 
tie ered of the ghivier etiely inte the #ulalicial «treans, fem qe ef whieh 
the feternination of the atrount of «erfiriemt wie middie, Le rnin: bts ole 
foetal tht evderly af this eelinnt cine from the eile wioniner, the 
nek= either then disintegrcting inte tine materiaber falling fhregh: ere 
vases to tho glacter bod wine belie Aleem grenirelt wpe “That vlearites of the 
sures etree show that the foemer le mot the case; ad the fart that all 
the worsen the earfaes of the givcwr wouhd hardly be errr ly to wiapepely 
ianterrial copra tiv thee aeullnient curred out ina single your ie conclusive 
avidende aginst them hoth. We dimer cet taker inte eumaiiherition. thee 
nuctertal pothed out. frou under Ue glacier before it Haws Leretty oorvvietidl Aue, 
andl thie ie probably of lange air (liege we hive te ten ns cf! tne 
arine bt) wd would Intense the abowe timate ef they ere, 


eWay, Ole ATi ial. ry, | eae 
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ervetallinie rock alwwe aed the eofter slate Delow. atid ts pol} 
ably vLie ty they different mies af erosion of these nooks 


Mermoienenwear, Nores, 


The provalont wit onthe Albskan dowst is from the sath. 
west, bitt the glacier, by cooling the air in coutaet with it, pr 
duced a ould wind whieh slides down ite slope. Thi a north 
caxterly wind blew eoutineotaly wt our cainip excep ovcustonally 
when a strony doutherly yale overcine t. Onthe west trib 
Wary the wind aaa fiom the weet and in Main vallov from 
the northwest; in fact, everywhery Tt owed down the slope of 
the glacier, ts Influence on the temporotare was very marker, 
The men temperature during July wel Anvust wie 45°) F., 
alwiut 10° lower than that at Junean) daring the jeu Eres periort, 
alihdiugh this lettie pluce id only about 23 miles further sonth- 
wierk Ato tinecduring ourstay, however, wos 1 frecding tent. 
perature reached. 

This cold wind did not usually extend verv ligh: frequently 
rist could tw soon moving northward net 7,000 feet abeye one 
comp, where the flag wee strenming toward the south, The 





Pave — PNoyraie ilvtnatingy Mefenctinn, 


tamperatare was higher on dlovations than lower down, At |)" 
(3.000 feet) the thermometer was one observed 7,7 ©, (12° Fy 

higher than at camp; otée, at the same time,on the top of Tree 
mokntwin (2700) the temperature wa 4° CFS) higher 

tlanatcump, The inercase of tem peraitire with nbeituveld earesiss 
an wisely rapid Hocrease of densityin the atimoxphers with 
w vorrespondina i incredae In refraction, this producing the toiriage 
which it eo commen hire. Tt is noticoahle only whin both the 
obabrvet aml the ohjewtare inthe cold layer, A may of Tight 
thay reich the olwerverafter following a horizontal path, or after 
rising stighily and then being refracted down ugnin. The ret 
fa to male the ohjoct appenr stretehed outand to give it mereased 
height. We often saw islonds with apparently verticn) sidne; 
the ieehens in Crieler Taw were couiiitied werticilly eo ae be 


The fabled “Phantom City.” 58 


Jook Tike the infront of anothor glacier: the pinnaclisof Mitr 
glacier sotnetiross look like minirets. Those appearances have 
wiven rise, bv n comidernble stretch of the ioagination, to the 
svsdilled “ Silont ity, or Phantom eity,” figured in some hooks 
owhich deseriln this region, ‘This mirage if just the opposite to 
that seen in hat deserts, There the mays are bent up, making 
the image look a= if it were telloctd from the striae of water; 
here the mysary bent down; vet the bending is not, sufficient to 
entirely sepaurale thie jeisnge fron the object, bat atily takes the 
latter appear distended, w+ though it were dade of robber and 
had Leon stretelied upwaril, 

We hid rather les fin than we expected) about one day dn 
three was minvy durhtig July dnd Angst: Septoniber wis nels 
wetter. ‘There were no thanderstorms, and uiilly the rain 
was in mall direps. fn Augnet micron wore freymently seen, 3c 
frequently that Ithink they umet have oceurred every night; 
pessihily all the tine, although, af course, daylight would have 
masked them. Earlier in the eunumer the twillght, which lasted 
all night, would alan have crowned then if they oceurred, 


THe Siraveyv.” 


Aase line was totatutel off with a eteel tape from to 
eb the platewion the western side of the inlet; here we found 
fiirly even ground. The hase was meisured twive; first fro 
Bote A. then fri 4 to fh The twee valiek obit wore 
P6501 and S620 mehr respectively, The leagth adopted 
wae (62-42 meters, — LOSS yards. By means of small transite 
we then mudeoa network of trinngles nod fined the pointe Af, 
fH, Camp, BASE, Mob The mips were mace entirely with 
the planctable. This instrament wae set op at Comp, 29, RH, 
Loy, V0,POROS8, Toand Fofor the general imap. The map of 


the lietrninents teed in the meters wire bot be tle United Statice 
Comet ond Geadetic Survey, They cdnsivted of—1, a Mimoter steel tape, 
with whieh we mene the basn Tine: 2) two pronli Casein transite, with 
Och eertind! etd lorizontal +ieches, divided to half degree and read 
je bv two vornbirs to ribtiotie, which were ied in the trlangulathon, fn 
ihe meaware of the motion of the inv, and in determinations of latitnile ; 
ht polars Ld dee TS dds ithe ov lilly the rng were uecttinl ly rramelis. 
Le wdidition, we hed fear anetotle, onky oneof which, heweyor, wae fvunal 
io yield nliale nealie. “Thit ooe wor used in determiniog the height of 
VY seid thie: Diedghit anf thie celeb gee 2 
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the jolet wel ieefroot wae ood! from Comp, DO, onl 
Photeeniplis were madly from rniiy, pedis, acl these hate batt 
Othe greatest tw inilnwing in théegeneral topaariphy, Ae by 
the noc of the napa P think that noneofthe points niurked 
thes @ are ontof their place hy Lb of Uhetr distance from FF; 
Hii are Weel mor pecnretoly fixed Many pointe where the 
rocke and der were in eontact, ete, were, of course; determined, 
lot with much les aocurmey. 

In ortler to coonect oor map with ony foture aorveyv that may * 
be mare in this region, we made two caimsof heavy stones, one 
itt Pan one atk Dp isan the gravele ott the eastern siile af 
the folet, wt helvht of 107 foot alive rieeeiy, hides, Ets uu Hat 
knoll of the ridge deacending from moant Wright, at an lew 
tien uf SHO feet The herizantal distance between D and is 
2735 words, ond the line counectiny them runs N, 41" 42" EF, 
natronomdedl. 

The latitude of our cu ]) Wine determined at several cocoate: 


the average, OS 4977, cart handy be in error be more thans 


lulf minute. The longitude was not determined ; on first gong 
into camp the chronometer was allowed to run down, and when 
we loft, itstopped for some teason nnknown, The chronometer 
of the steanier wore not euticiontly acroridlant anong theme. 
to give relinkile results ly 0 PALM with our local time. ‘The 
longitude adopited by reference ty the let mp of the region in 
the Cia Survey offies be LNG? 5 W.. which can hardly be in 
errdr ly 5", 

On platting our map inte the ween chart of the United Stites 
Cit onl Geodetle Survey, we son thot tho ares we surveyed 
aero piet tnech of the region hetween Lyi cinal, Chilent river, 
and the opper part of Glarter tur. The mountains on tho wast 
erm part of cur map must bo visible from, Lynn canal, whieh i 
only ton or twelve mile distant. Davideon clave noust Nave 
tribttaries in the mountains which close in Granite canyon, 
There isi riuntr that the (hilent ridlistts wone movtietoraiml to 
toighkes thes pomsaue toy Celaedier loany over the: Davidson and Muir 
glaciers If this le trne there is probably a low divide bectiweeen 
sone tributary of Davidson and the first northern tributuny of 
Mutt, “This revoir, Hnfortiuinsted y we were toute! biuiosoae 

The senle of the gendral Hap i pePpag, Which is laree énough 
to show the detail wowery ablé to make dnt, exeept in the neigh - 
horhoml of the mouth af theizlaster, I huve added sentuur lites 
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The Mapa of the Glacier. * 


ut 200-foot intervals: it mut le remembered that thee preter 
to ne doctircy, bot merely serve toy ehow the gerieral form of the 
stitfies, ae woll as Ldn itdieate it by aid of memory and pho- 
tarmiphe, The wltttodes above mean tile which were (leter- 
mine! trimonamettically are given in ‘black figures; those deter: 
mine!) by barometer or estimated, in bloe figures, Camp Muir 
was eatimoated to be 25 feet above mean tire, 


For the talet T kave nabieclee me aeepwatnites MT ore tt ema rubyes 


which shows well the position of the flags we used for mee 





the motion of the glasier aad the form and position of the ie 
{Mint at varios times, The vontotr line: here also ure only very 
rotizhly approximate; the interval between them is LOO fowt, 
The nmmbore give altitudes determined trigonometrically, ox- 
cept thoes on the contour lines, whieh are ostiniated, 








SUPPLEMENT 1 
NOTES ON. THE GEOLOGY OF THE VICINITY OF 
» MUR GLACHER. 
ny 
H.  OUSHING. 


CoN TRE. 


i a. 

(jerreral Pentti... 20... .. ro Tr teneeene OO 
Beciitmberbnry Rapohw cio. lea ede eaaladecisarsaeeni Ma 
hee rel tite ee oi cota W se ececcewci ens | reecese=) OW 
Thae Litton: pay pes eescesagesg es perrereeseersees OD 
Eripitive Rowks. 0... eveeiccessti yes an 
The [iicrites. . | Sot ersess aa aan 
ee 
Later Beuptiyvin 2.2.2. .20000e eget aes peer eT NL OE =n WM 


CHNERAL FRACTURES, 


Both aquoim and igneous rocks occur in the v icinity of Muir 
glacier, arwl the plutonin rocks belong to) two chistinet: peerivnls, 
All the rocks. of the vieinity have suffered much dynamically, 
the recent eraptives exiepted. The whole series f= much =hat- 
tere and fizaured, Threw sets of Hess are gouerally readily 
rade ont, dividing the tock bute stall prismatic iloelss These 
(jestors jit nies che ‘eee verthenl, lit pibesenit VILE in Winghes. 
Ciunerally they are toere eres, often filled by infiltration, heart 
ametirnes they have a width of ceversl feet. The nner: 
atl dikes of audesitie rock appear to have the ane (ireetions 
ot thi fissure aveteme, ace wero probably formed at the same 
tithe, Evidence of arial faults of compuratively recent ongin, 
thvel ving these dikes and determined! by their aid, te ocemstionil ly 
furtheomingy, show te W certain amotint of disturtauniye in the 
rosin shen they wert formed, Evidence of enrlier faolte iv alif- 
ficult to obtain, owing to the beatin by af the tucks nol the 

hy) 
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erot iiheuttie to tiakine Woteriitustioies af vi cn pew af 
the obliteratiny off the lahdiow pinta; let ft elewe that io 
conmsidorihlo wnat of fitting took place prior to the formn- 
hon of the dikes, Tho strike of the sedimentary rocks ts about 
SPW (N SOP WW, magnetic. The dipe are grenaral ly at high 
cite toward the south, bat are extremely variable. Short 
mnoterinals involving os considermble change of dip are oof un- 
chimien. Stoall anoticlinals aol eynelinals ocmsionally ocetir, 
botercot inner importance, soon giving war tothe prevailing 
evttherly dip. These frequent variations in dip are well shown 
Hong the estern shore of Headland jeland, A considerable 
fault te also shown aboot mliiwoy along this shore, clearly. indi- 
ented by tha differmiee of dipitin the twa sides: but the sinmi- 
larity of the rocks on both sides tenders any determination of the 
anon Of throw imposible. Sudticient country woe not ov 
qred to at all clearly exhibit the type of mountain structure 
obtaining here. “The dip is pretty persistently away from the 
turite peaks, which were the most northerly ones reached. 
What lies bevond them te uman knows. The work ilone tinker 
it probable that we have hore w tilted and rived block accom 
panied ty faulting. . 


Supimestany Hooks, 


Two great series of sedimentary rocks are oxpested in the 
Ginctor bay region, one of anvallite, the other of limestone; both 
ure at grent thickness: The Timestone is the younger, The 
contact between the two fs well shown on the eastern shore of 
the bay, hits an extremely sterp southerly dip, and maches tide- 
water iulyenntt elyrhit tiles sooth af the present front uf Muir 
vlaclor. 


Vhe Arqillite—The wountaine adjoining Muir inlét and the 
tipper northeastern shore of Glacher browy ote epee dearrieried ine 
the eastern puurt of Moir glacier amphitheater are outirel ¥ Gon 
pied of slate rocks (see geologic tap, plate TH). The thickness 
of these anvillite [was inable to determing, but it dary reaches 
dovetail thovdind fect. Thov presorit thre main phases ° 

1. Very herd fog, ery argillo-siliceous bands, of senie= 
whet varving shadis, ooemonally approcching qaartesite in 
eharneter, 

2 Eqaally aborelont with the lust, al with them making Way 
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the Jarwer portion ofthe sories, ure bands of nearly eyuml hard- 
ies il’ th blue or black slaty mock dortaining a snl bet Arete 
nelruixture than the Inst, but being siniewhat ealenroous. The 
first variety is nore wbundant inthe lower portion ef the series, 
the second in the upper Both are very homegenqous and fine 
grained, and extremely compart. The tlik variety weathers te 
oo lerk-rown gna, the gray tooo yellowish hrown-aned sarily 
ewer bcdanes sUriiece, "Thpeenat give characteristic, colors 1 the aU 
in the southeastern portion of the anaplrithester, aidnedtial moraine 
sometimes. appearing one color or the (tlier aa fe viewed: fron 
one sideortheother, The extreme hares: af these slates is 
div to ther metamorplioeed condition, The dogroe of tnnetan= 
morphisn iaquite unifirn thretighoiwt, So fara ean be told by 
the eve, it has nowhere bewn carried fon point where reerystil- 
litntiin hos bern, so that none of thes rocks are at ntl echistose 
iv character, The mietamorphisor and the manmerons fasirer 
which cut these rock# have nearly obliternted the old bedding: 
planes, so that dips are generally most perceptible from a ¢lis- 
tanes, owing to the banded appeartee given by thie presence af 
the two variotiog.  Litthe an ne tendency ti =plit on the original 
bedding planes i= now shown, the fissures determining the shape 
and aie af the blacks, whieh thomeelves often display the oblor 
hinds. ‘Thee bands nrewell shown Lo nuuny pilose: for oxmmplir, 
on the highly glncinten! alopes of ticiiot Wright which face the 
inlet. = 

2, Comparatively thin bunds: of mere fissile, black -raphitic 
dlntes are found interstratified with We others. These are found 
Al nimeérons localition, and there are certainly several euch bands, 
though: their apparent number may be ineTenter lay fanattiiuge. 
They ure softer than the other slates, and. reitily split into thin, 
even slahe, They heranie dotted with brown specks on weather 
ing, The fissures which intersect the slate are commonly filluwt, 
whally or in part, by erystalline enleite, somewhat binding in 
weathered block« together. This te univorsdlly the esse wath the 
hineblick sintes, and more eoninonly so with the: gray >: but 
seh Allings de not dermr ih the graphitic states, This went 
indiente that the calearouus matter wos largely derived from the 
ait thitaehves, atl that (he graphitic slates lack it from har- 
Ing contained noneoriginally. Conerally these filings aro mere 
filayes, hot ceca vermin Ly wicler tizsnres oreii§r whith eoutakn aaleite 
consses of oonaidernble etme. ‘The lane blocks ef white eryetalline 


Puswily of aiciont Aspect. AY 


Hire Tig on Rome ol thie orsines dive hil sich aw sone, 
Two large caleite seins of thik charactetshiow henutifully on the 
mater fiotof Pye peak, looking. toan observerin Dwi 
flacior valloy, like ville of water on the mouttain side, Tn the 
vicinity of thy eruptives: these fiesures are often metallifercns, 
anil eeeaeiotral quntt: vein= ooetr, 

Cirefal search far fissile was tac in those areiten: at nminy 
paints, bev ti discovery rowurded tha seureh. Lt is very porsi- 
hile thit the sories corpses fol of more thin ane age The 
while ik st iniawenedie in appeniee that te diwoothn, 
(Heseiction ik possible, will lai a tinties of vet andl ponistaking 
Tinlaor. 

The Leniestine. The moititaines torn ing both shorted of the linger 
part ot Ghimter haw. nd all the islonds in the hay exeupl the twu in 
Muir inlet and the Benrdetee ishinds;are made po? metacierp brie 
litnestene, This firstappears on the eastern side of the hay,forna- 
ing the miuntain peak just south of the peak of mount Wright, 
follows along the raunntain sitaciite for sore little dlistinee with 
Alight dip. and then abraptly plunges down te the shore with a 
very stenp eoutherly dip, News tte cottect with theslates it con- 
thins conilarble pigillaceons weliistare: otherwise itis a ex- 
tretiely pre dolomitie Limestone, containing only «tree of 
imdlable matter. Mare obmniwnly itis df a dirk purplish tint, 
though dime portions are dnl, Tt is cnt bv thie sami (eaire 
systemsas the aryillites, bot i= bore torte amore eonpaueh minis 
hy the colvity which everywhere conpletely Hills Ue tissires, 
that itulisintesrates with lee rapidity, Searth for fowils in the 
itetone war romarded atvenly ane locality, om the ishiuod in 
Clavier bay weary dine south of Headland island Here bot a 
hindfal were fornd. Phe only recognizshle firms were shells of 
Leperditia, Sections of large vastenapiils shower bieienatifial ly ih 
the highly polished Tiestone surfaee, but it was ln posible to 
hreak owt syichnons which would give any lndiention of external 
fore, Dsent the collection te Professor H. 8. Williams for ox- 
atiinetion, He repliod that Aeerditia wae -recopnialile, while 
the others wonold sonrcoly repay careful examination; that the 
age wos probally Tuleozoic, but that the collection would waur- 
fant no moredecisive statement, The superior imitof the lime 
Hone was not soni, bat it linea thickness of several thousnr| 
feet. Ftappears conformable with the argillites below, inilienting 
their prebable Malengaic ove. 
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Biever Rocke. 


Slides of all the eruptive rocks fim in the district, ground 
hy the United States Goulogien Survey, through the courtesy of 
the director, were sent ta Pir Cloorge H. Williams for exatniia- 
tivo. Lt is rench to be regretted that, owing to atrisundorstant- 
ing. no fvld-notes wore sent him, Aas pryyer accotmpuniis this, 
and to it the nmoader is referrid five the aubare of the ruck sje 
dinler distiuseian (supplement WH), “There are two sain classes 
of jenduus tocks in the dlattict : (1) ancient eraptives aocurring 
in’ birge masies, classe) oe orien by De Williome) sane (2) ore 
rudent ernptives, nupving dikes gonomlily af aminl) size. which 
eut both the aedimentiey and the older eruptive rescdes. 

The Diovite.—The northern and northeastern tributaries of 
Muir glacier have browght down on their morsines- great quanti- 
ties of diorite, derived from the monntains aljoining the npper 
portions of their valleys. These dicrite niountaines lie just north, 
of these of argillite- which form the southesstern boundary of the 
dlacial amphitheater Tew the rock in place only from a dis- 
tines, tod hid noe opportunity ty examine the contact between 
it ntl the argittite. This retider it tinpowsthle ty state whith of 
the two fe the older, No evidence of shore conditions is cheery. 
able in the vicinity of the contact, nor is thore airy evidende por 
ceptible to the ewe thatthe nrgillites derived any of theiramaterial 
fron the diorite, affording « sight negative evidene: in faver of 
the diarite heme the younger, To tho eve the diorite seeme th 
consist ofimarty bluck horntlemte and a white plagioglase, the 
homblende largely predominating. A distinetly folinted arringe 
ment j= often ohseryoble, simulating a rough gnelssie stretare. 
In tho main it ie tine grained, but sometimes quite comely 
eryetalline. | 

Guartzviarite—Anothur vriat plutonic tinsa, loving o& very 
different appearance from the last and completely sepuimetordl front 
it in the rote examined, i deseribed no» quartedliorite ty Dr 
Wilkins. Ite outerop is fareshaped, running ont town) the. 
cost, Wot havin a great development towan! the northwest and 
wet Nonatake df and JT are coniposod of it, and ala the noun 
tains toward the west and northwest us tir os the eve entry reach, 
thy proculing Light tint of the rogk making it enelly réooeiinalile 
at some distance, The mori: thit cane down frvm eit 
direction are alinest entirely coipesed of thin material, To the 


Arent dgnceria Rooks. ii] 


ivy this rock consists of a mixture of white plagioviasy and glossy 
quartet, 1 whieh is imbedded oornsiqnal pris ot trauitslende 
witteh seldom have a Lerrpart la of lesa than a tia ret i an ‘inuch : 
oocasional plates of bintite also occur, ‘The contact of this rock 
with the slates i¢ bet shown on the northern wall of the valley 
of the sual] glicier which lite worth ef Pyramid peek ane wo 
formerly tbutary ta Dying glacier Av ahyle in the wall outs 
through the slate inte the «uarte+orite, showing two eortact=. 
The westerly ce 1k atbuarye urd tical vorti¢al ‘The easter -onw 
is inelined toward the west, and nuiiercim stringer are soen 


penetrating the «lates. This indicates: the nian pormt date of. 


the wruptive rock. Theslites inthe near vicinity ane apparently 
fot greatly affected ty the heat consequent an this oattlow, but 
the same holds trae of them when in uxtapesition. ti, the rite 
recent dikes; snl ie avcounted for hy the tttumorphoseed cornti- 
tion of the whole series. 


Troe small exposures of rock, oloatly «Hintingttishiulble trun 


the main quartesdiorite mass mactoteopieally, but whitch Dy 
Williams aleo (eseriles as qiurtetorite, oectit. Ole of these 
ion the toot northerly spur of dont Wright, at Mr Reid's 
station E> puvther firms the southern projection of the ridge 
wet of Granite muwon: the third i+found cutting the fimestune 
on theshorw of the bay 10 miles south of Muir glacier. Their 
relations to the main mass oould not be determiner Ther are 
ecaily distingaishalile from the pain mes whieh is very weiilo yo 
Ww a ee E hy their anmter purceritagey af hornblende slid 
their motalliferaue contents. "Thoin contacts with the miljoining 
rewilcs hourly ive beatae thelr antittlenr tiv Tae ol later ite Hint iin 
deposition of those rocks. 

These quarte-dierites are cleatly quite old, and have suffered 
aylnlle with the elustie nicks fron the idistoluinec: whinh the 
revit bik indlerine. Thew are cut bey the sume sets of fissures, 
though not so numerusly ; they are aleo ent by the more recent 
dike Tr Williams strongly argos the anelent date of these 
dlorite-mazeos from. his anjercecopic examination. Thivis cor 
robwrated Livy their appuarance in the field amd steenythens the 
nieager fosel evidence obtained as te the wirly age ofthe elnstio 
ren ke. 

Latter Beujtive.—All the rocks previowsly described are ent by 
nurercus =niall dikes of Inter date. The kow to their arrange 
ment was net apparvat They seem to lie in all jacsed ile atte 
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tides God to wip in several iGireetions, wenernlly at lives retires 
‘They seen to follow the fissure systems. Thotr width ia com 
monty bik a few feet, bot some were found twenty feet and over. 
Thow keep thetr wikth with great porsistoney tor considerable 
littinms, Nosuriace flows were found. ‘To the ove all these 
dike rocks strongly tesemble one another, They have a nearly 
black or dirk greeniah color, «a sandy appeatance on weathered 
surtices, and are eenerally distinethy porphytitie in. stractune:, 
with considehuble variation in the ize of the porplyritic crystals 
the specimens | eolleeted from these «niall dike and ent te fr 

Willinme he clositie withootexecption of dibuees, From o 
wornOWwhet aoger aod oiueh devomposed dike on the ridge ext 
of Dirt glacier vallew [sent hin a spevinien Which le desterilien 
ne mierprigiatite. Whoetrelatien thisdike bean to the ilinhbase 
dikes could net he determined, «od T found no. others lie if, 
thengh the loose pleco on the morniine show that they oceur te 
the north, With this otie exception, all the dikes seen presented 
a Fer Uniform appecmiiic, save for sich: slight differoner of 
texture se Hopane on slight varidtions in the tite al olin, 

No evidence was foun af enebesstee vutfows of varying chart 
tur, thongh that may be furnished ty the exploration of x wpfeler 
ofa. The dike nick ween in llowks of vuryhig shapes and 
stes. Tow tiuch of this is (luo te fiseuring and how tueh to 
vontriction of cooling Lonnnet «av. That sertain anwuwnt of 
ititlocation has econrnet sine their formation 4 evinned by the 
fact thint occasionally they any semowhnot faulted. Kut their 
appestonee in the fleld shows that they lave suffered tut litth 
dvnimirally conpans with the enclosing rocks,  - 

No diiniet eridienin: | was fartheum img, Verte cr thes page 
thive later druptives; all that can be stuted with certainty bering 
Huet they are the roungest rocks hereabowt= andare eaniten porary 
with o great dturbanes of the region. Their pppeanmier is very 
Atmilir to tht of ourtah eniptives of Tertisne ae ooontrine in 
the Cordilloras furthor southward. The eurlier eriaptives indinnte 
a cernin moot of cdistorbanes of Poleoxoio or Meaosoie date i 
the region. Ata later date furtherand greater movernonts took 
pnwe, the ronks were uptorned, faulted, and fissared, and certian 
of the fissine were penetrated by inva of Tertiary habit 








“Thee later eruptions probably took place at the tin oft the oplhenval 
al the =t Bllo+ rome, Sie powe td TPE. FLL), 
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The socks desrilael in the following notes are for the nue. 
jairt comprised in a vollestion of fifty erratic howlders and pels 
lie cuthered neat the foot of the Mbir ghicier by Professor FH. 
I, Rotel dlivrdigy iis visit there inthe sinimerof 1890. Fortysotin 
a! thee =pocinwnie Were ext) micriaenpionlly, tie others 
hwtng too much oftered tory sacha study.  Microseepiesec. 
tions of twelve specimens of eraptive rocks, collected dy itu near 
the glacier by Mr H. P. Cushing, whe accompanied Professor 
Heid, wereplen examined, The drmceription of a single spocimen 
Colittiegaibbrn or forellenstein) obtained! from the swuthern side 
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of munot Cook ba MrT. 0) Rosiell of the Unitel States Crom 
logical Survey, duritig the sera) denon is lao lioorpornted with 
the withers. 

Thanks are doe to the dreetor of the United Stites Gronlogical 
Survey for his kindness in authorizing the preparation of the 
microseupic sections necessary for thie lovestigatinn, 

ATO cigoease or exhaustive stidy of this material wae uniler- 
tukon; firet, because prolitninary exariituition slianwal tlie 
neither the intrinsi: interes! of the nike nor their state of preser- 
vation warranted it; and <till more becquee the bare petrowraple 
je! deeriptlon of a lot of diaeomnecter! jand-speeimens, with no 
information in regard to thelr occurrence or geulogiy associ 
ton, is ul lot doubtful valine. 

The ten) intone of this rock colloetion consists fthe tight it 
ihrowe on the natury of the Alaskan nonntains, whieh are for 
the present.at least inmecnssibly to the goologist, and iy Che strony 
similarity between these specimens and the rocks which have 
heen more carnially studied from portions of the Conbillen cutie 
(iront Basin farther southward.” 

While note of the apoeinena in this soonll series aire any elie 
to the natare or horizon of aby sedimentary deposits, we du fini 
ity the conmealy crvetalline iorites, quinrte-<dlidorites and gubbiro a 
cures patient to the moat ancient amd probably Awnhiodin tee 
fides ceerriny in the regina firther southward which ore cat 
liv dike rocks very similar to if aot identionl with those oolleotod 
an the Mbiir wWlacier by Profesor Kei, Although in the absence 
uf geologie data this correspondence te wnty an indication, 
weil it ie foo BppwErent to le overlooked. In the succor big 
petrographical deserptions T ehall therefore distinguish betwen” 
the iwore conrsely ervetalline plotonic rocks, whose stractire 
tidicates: theft eOwUrrEHce 1 litre tases, vind the thaor-vrnined 
though still forthe mest part holourystalline racks derived in 
wll peoluabrility Fran ike 

Thee lolier rocks: & is tivanl i much mirlest. vover ao wide 
fume, Leth stracturally wad inineralogiently. The differnt 
tvyite pos alioowt tou grudowlly inte cone another bo allaw of 
nov shor diviaion; and vel Tor convenient deserypition, 
rather than berause they stand for any petrographically well- 
dufined growpa, they mey be ranged under quartz-porplyry 


Wier lites: Boll ths. Geol Sage, nad Gil, PROD, ga th, 
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(rhyolite), hurhhhinilepirplyvrite, auyiteporphyrite nd a- 
oinnde, ; 
ogkiinawen Purr Rows, 


Not only does the structure yf the more coarsely granular rocks 
oxamined by me from Aluskr indicate that they originated, as 
above explainoil, under very different pleysical conditions from 
the more linely grained, patphyritie epeclmenk, but another uf 
ther characteristics renidom it jrobwble that they are also quel 
more arcent than these, This is the evidehon of oxtitisive: 
‘lynaniie setion to which they luwe lieor subjected, matifoated 
in the frectitring, optical Jehiigenment, granulation, or moto 
imorphismn if the constituent minerals. The abeeney of such 
phenonwns from the dike rocks is theseoond and mnore poportent 
reason for correllating the courser specimens with a, geologically 
carios nnd posibly Arvhean terrane. 

These plutonic reeks will he considered under the leads of 
divrite and eahben, 

Diterite. 


Nine of the spoeimen+ collegted by Profesor Reil from the 
foot of the Alavi ylacier are representative dicrites. They are 
numbered 1,2, 4,4,5,6, 7,14 and 22) All are woll pteserved 
wr ifr from one another principally in the componess of their 
wrain in thy ovldetiwes whieh they exhibit of dynamic action, 
ind in their propertions of accessory pyroxene or biotite. 

Auipitedicrite—Num bere 1 and 2,evidently identical, are rather 
ooore-grained nugitebearing dlorites, Their principal errtretitar- 
ent vieible to the unaided eve is. dark grenn hornble nile, we Line! 
clenyage suriiens teach twe ovntinedters in dianieter, ‘The spares 


* The. terms, porplivay amd porpleribe, tine ‘be mdiretivel as tise! 
thecrvuglotet thle jeuperr ira purely etrnetural semen, With mo mafirenice ta 
either geulowio mn: or ecorlary alinration, Tn clusifying «collection tke 
this one, any rofencoee to geobeagle ayy be plainly cut of the question, ane 
the specimens White offers anterls atte, till elow tha corigeisial stiractanie 
of their grouteltenss with distinetmess. Thin be in ulmoet every cise links 
erpetalline, end afiiia quill ecarschy crystallite, indiratlig la gered on 
diewer rite ot cooling Chen Chall camino Go pudely wcorfans rocks. Tin thie 
ena onky thon are the porpliyrics aml porphyritoe lisrein chewrrilied etiy- 
jewel ter differ from: thelr hes erystal tine atu jiere sxpwtriboial opraivalerite, 
the rlivolltes tail miovleeitos Tn this nage 1 poftt bw the count of my 
fried, Me do 0) Di tiness when exeteneiiee nese nelhess mtg kilo rrvihiw 
eafithe briti tre eperttk with wuthiwelte apeti seetiu perked, 
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between the horahdende melividhial= apo filled with opaoe white 
foliisyar, The borhionle srines are often sen te be poiklitin, 
throug!) o mottling with small idiomorphic feldspar orystals. 

Under the microscope the hormblende is inven and pleachrote 
whore frebet_ It has the asnal tendeney to boeote greet ar 
‘iloresd where if lide ndersone incipient alteration. It i 
clasely aademited with a qerite abundant pile greenish -wray 
pyroxene, The two minerals are tntimutely intergrown, the 
amall wyeus of the drnblende Inthe pyrene Laut itige os thetigh 
they had resilted from the altertion of the Intter raineral A 
narrow fringe of hornblende frequently eurrounds the pyroxene, 
whild every grain of magnetite oocurring In thy pyroxene is 
horlored bya deep gro hornblende sone. The folespnr ts baste 
and much atrinted by iwitnins It teulse considerubly altered 
te sericite and sanssurite: 

Anngpite-saicardt ieerite, —This rock (auriber 4) has a much finer 
grain than the gireceling, anil (ifiers frome it, wrineratviycicall yj in 
Hitteinings convidenble proportion af biotite. Asa consy tinier 
of thie the amotnt of it pyroxene ie much les andl secure only 
ne corso) cores surviving in the center of lire hornblende 
individinks, The hoarihtorde ii this rook bk full of inelusions 
whith are irreanlarly distrilwated, like Judid's * sehillerieation ~ 
prolucts: 

Number 4 is a rock quite like the last, but whieh shows evi 
donee of intense tyme aetion. Tt contains neither mica aor 
pyrene in the particule section examined, All the comstitia- 
ents ehow the effects of preeure The feldspar expecially is 
bent, broken aol disloswtial, showing bow beautifal monet 9 
peripheral eeanulation of the faganenta” 

Number 4 ts another pnvite-hearine qmicniorite, which, like 
the last deserted spocimen, shows the oxtreme effort of dynaniie 
wetion. Ite felisprirs ane lat, Troken iid yeramilatedd, while [ts 
Dilo-wriy pryresene i poriphorntiv altered to a new grec tern 
lende, os isthe onsen the Saxon gabhroas nod eminulites cle 
necro tw, Lehmann? Tts mictsenles arealso ereathy hort, 


. All of the forr promeling rocks show a striking rsscriblawee po the 
Hiorites deseritvel bythe: writer fron the Cortavlt series from near Fevk= 
ki, on Hite ceeer, New Vor, in Atm. Joni Sei cel der, vol. mew, 
TSR, po 40 

* VFevte meri hiangsctd (itwer lit Rntvtelie lier alikesstalliolerhen: Selibe- 
fietuvstedi, Ferrin, 2884, pp EE ane Eh, 
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aul the interior el tte hornblemde individuals is often eranulated 
with quarts or wlhite, n= in the Baltimore golibrosdiorites” 

Séieupiteaiorite—Niiinber 6 is a took similar to. those de 
woerthed ahove, Hut iil altered. Tte triclinic feldapiir te changed 
iW pit to enpolite, in part te saussurite Ite hornblende, of 
whith ther js conmipmratively little preswat, is largely changed 
to epilote and its biotite to chlorite. Considernble irregular 
iro of secondary quart, are also present. 

Nambors 7 and) 15 are mintinograine! cerites with senrly 

idiomorphic feldspar crystals, They conta much twiruied 
hornblende and aeessory biotite. Naraliwe 1a differ only fren 
7 in equigining more <phene and apatite. 
Number 22 i¢ another dori duck Tike this Inet, lot whose 
horiblnde law a poikilitie <tracture, lelng micttled with plagio- 
dlake crystals. This «pectinen uke contiine another miners 
now wholly idennoposed and onedeterminable. Tt somewhat re 
aemliles hintite with onleite lenses, bot Tt may-onee bave bean 
cordivrite, as th ereathy meaemblos the altered form of that min 
eral deseribed and! figared hy the writer ina granite frm, the 
Rlack Forest, in Baden ‘The eroiunediuiiss of this rock consist 
af! tidal inliwnnarplie paletge ven! Lane, uch alteresd, 

Number 44 is a invite whinh differs from the other dn hting 
of vervorgeh finer yrain, Te the hwnd-spectmen i i+ dark 
ween nil quite aphowiitie, while onder the nilenomodye: Th apy Hin 
os @& fine wixture of allotriduiorplic green hornblende, plagic 
cliae ord spline. This 4 ovideuthy a dikerock. 

(Juurtforitr:—Closely allied to the foregoing (tiorites anil 
differing from, then dhiell y in their content, of qnurty, are «ix 
specimone collected i ete ly Mr Onshing near the foot of thee 
Muir glacier. ‘These are somewhat mere acid rocks than the 
quartefree diurites and are free from pyroxene. They contain 
either hiotite or grien hornhlende, or both, in varying amount, 

Their fellsjiar if aimueh atrivted and almost whelly iiomarplile 
plas octane, with a finely develupel conalstracture. Tho quarts, 
While: 4 not partionlarly abundant, edenpies thy hiterstioes le- 
tween the well-formel folspar crystals as the nagite diet in 
divbise. [iis very plainly the last prewdhoct of orystalliaation. 


ae 


* Rullotin 1.8, Cieoloyien] Survey, ne 2s, Is8e pl iii, fig d. 
j Neues Jabrhoch fiir Min, Pell, Gl) ai, PAA, pate tol 1 fie: |, 
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tn the collogtion of Alaskan rocks tatrasted tome ly Profesor 
Htwiel sanwl Mr. Cnahiiig thore any ne representatives of aha, brat 
a eines epecimenot thie type collected inthe suromer of LAO by 
Mril. (. Russell on the southern side of mount Cook has been 
rent te by Mr J. &. Diller, of the United States Geological Sur 
vey, nd Mae appropriately le notiesd) i this jiluee, 

This ‘wih. bears thie eleest situ Foso pin resemblance toy the 
wellenuws forellopstein of Neupale in Silesia er bs the lke 
tes lew striking when the two rocks wire competi! unlet the 
nicroaeope. The thin sections ef the Alaskan rock whieh T have 
Mone show an overly printer aperogate Of serpentine grains 

. » and a basic feldspar, which appears from its optical pmopartics 
to belong to the labrdor-anorthite series. “The serpentine now 
contains no trace of the original olivine from which it bas ovi- 
dently heen derived. The feldspar is striped with broad twin- 
Nig limelle, wad slows evidencs of consilderble alteration, 
Although none of the constituents ol this rock exhibit any invli- 
cet buna | Hf Lraweltaye Jaen stalyjentincl ter any puurtietaliar ‘Le rigrade: neti). 
Arotnll cach serpentine grain is a border of edinpaet greeriali 
hornblende, whieh fie conedidermble dsianes belongs to angle 
individuals: 

To deignate this pecolian modification ofolivinen bbe fron 
whith prroxene ia nearly or quite absent, the English petrag- 
ripher eanploy o transiation of the German tere * forellynstein ” 
(trout-stone) troctofite. As carly ae 1872 Professor Fetal & 
Dann proposed the name “osipyte” to designate in Teeth fect 

e New Hampehire of the stime nvinem) conyposition.t 


Fineonaien Dicn on Sruracr Rocce. 


A joodly propartion Of the epinimeie exainited are fie 
gmiined porphytittce rovks, covering wconsidorableranat of types 
Their structure indicates that they belong to sinall masses, whieh 
inal) probability brevk through the crystalline complex of more 
coarsely grunnlar rocks abowe described in the form of dileos, er 
porhaps i in some instances cover them as surfiee flows, These 
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rovks, in epite of offen posesaing an extremely finerained 
eromiuiiass, are in almost every instance holoeryetalline. Tn 
only rary instances was there a traly amorphous hase present in 
any appreciable amount, For this reason they will be classified 
for deseriptinn (in aecordanee with the foot-note on page (5) He 
parphyrics, porphy rite, and dhahases. 


i ‘orianry, 


Minigeipitite—Thi) abentice of araiitie rocks if notieeably 
in the series vxmnined fron Maske, The nearest approach to 
thie type appears to be momber 175. qullevted: by Professor Reid. 
Both this ond two other specimens which are relatwe to it in the 
atructure of fete ervunedinass, are, howerer, more: basic than wo 
shonlil export tre perphsries to he, They nate of then con- 
tain any porphyritic quarte ‘Their phenoeryets are alpogether 
hornblende acl foldapiue Quostiy strinted); a0 thatin the abe 
dance i complete analyte, (hey might perhaps be better clussi- 
lec nw acid porphy tiles, 

Niwuber 13 is o pale pray rook of mediuni emi, whieh wodier 
the mhinmtape te hind to Td Gonmdeniliy alterna. Tt por 
pleyritic hornhlynde t= largely changed to upidote am) ehlornte. 
Ite grounlomse ie mebher coarke in texture, aol consiste alnpost 
entirely of the intimate intergrowth «of quartz and feldspar 
ee rT] nuero pegmatite. Mited to this specimen i= ntiniber 

Taf the suite collevted ia tn hy Mr Cushing. This roek line 
raid heran andesitic habit, consisting of porphyrith: feldspar erve- 
talk wr cronpe of ervetils imledded in a crouliniags of analler, 
but wellformel idimverphic feldspare, motly strinted, These 
are net thwetial conte, bot are themeélyes ecdiimected by a still 
Hine? gronilnaad Of yunttz ated feldapur, which nity united iia 
Very minute niitrpainatitie growth. The idionmerphic feldayur 
fries iorery large propairtion of this cork [ft is oonsidembly 
altered, The ferremagnesinn constitnonts, whatever they once 

were (rien or homblende), are comparatively nore, and) are Tew 
nest completely changed to chlorite. 

The third specitien, Peliited both in eenipasttion ate structure 
fo the foregoing. is ntunher fof Professor Reid's collection. Ts 
phenoervets are altogether striated feldeparm. [te erounclynmtess le 
rather fine erained and hypidiamorphic, The micropevtutite 
lier’ poitiferts fteelf in on obotdince of peendoenhernlitie tothe 
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wil spheres, whinh grow wit fron the anvle of the yirphivritic 
cryatials. 

(tunrt=poriuey—The one specinien of the onllection which 
nov be chiaasttiod without tlonht ae a quarte-purphyry or thyo- 
lite 4 ninnber 12 of Professor Reid's collection. Thi constet of 
a yellowidh-white litholhil groundonss, enclosing sharp orvstiles. 
a bipyrantidal quarte and orthoelase. Under tho miecrotsape 
the grounciuass Appears to lM hioloerestalline and olwcnrely 
vriniler Tt ix fillet niinute linotiy flakes, due to ineipient 
alterntion, ‘The quurte erystals have thelr forme ourtoded with 
rhoruoteristie embavineits of the grottilinis They are sur 
Morinded by a vellow stiin, Thit rovk i= without dont acid 
cnonch to belong to the rhyolite series, sol it hae 0 strong macro 


asoupie resomblance to certain thyolites; still, in aoeordanin with 


the prinwiples act forth in the foot-note on page 84, 17e lay Tere 
vonsistently call it a quartz-porphyry ot account of the holy 
etyetalline character of ts .wromne ines 
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Horibliide-poephyrite—Bwv far the groter proportion of Pro 
frssot Reid's floe-ariinied rowke euntain siiphiboly as ther ainty 
arivinal ferrotmugneian comstitnent The amenit of this min 
end present is usally very scanty, while both it ane the fell 
spars aresoniterod ant deewtposed asto be hardly recognim ble, 
Some dogen or more of these epeciminns, uit whieh thin: scutinne 
were tails for tind ys are ae imiform in stroeteure ie) composition 
that Hacer iit Huactiiy hove been derived from « single geologic 
douree, while their weathered condithin deprives them of avy 
apernia) initerwet or individuality, 

One of these spechinens, however, muaniber 22 i= Tt thie resp 
an exception Tt isa browtish-groy roek of typicnl andesitio 
lnbat, whieh ie thickly studded with stuall white newtongolar 
folispirs. Woiler the micreedpe these plainly pheanorvets 
ary found to he peripherally and sometime ontirely altered: to 
calcite, ‘The gronnidmase of this rock is ite test interesting 
festure, "This constste of a rather coarse aggregate of idiamerpliie 
ot hypidionmerph ie felilspmar lath= md erestalloies ef brown hown 
lends, Thee are well doveloped: in their prism-zonw but are 
without terminations, They ane somewhat altered to chlorite, 
hoten the whele are ron rigeubily well preserved, Mownetite is 
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ple alondiiet in the proundias, Tf as-soer very probable, 
this rock i« really a Tertiory nudesite, them it is related to the 
wiereamptonite ina way similar to that in which the mira- 
trachyte of mount Catini, in Ttaly, described bw Roeenluach,” 
approuches the niinottes. 

The rematider of there antesitie racks uinst be elussithed 
jrincipally with refirence to the structure of their eroundninss, 
This te coarest ane oniet grannalarin numbers Sarl 17, when it 
Balmost granitic, thouh with but litte frow quirte The former 
id oxtensively oltorvl and the lattor, thutgh lees ao, his its Tuarti- 
bli and pert of ith folispar phenorhvst= changed-to: brightly 
proliorhetiog opidlote. 

The remaining specks form a series for theaost port holo 
wrvetalline, though exhibiting a oxtreme tembers: q few ex- 
ample of unimlividnalized base, Their plhotocrvsts of plagio- 
cha and Lormblende ane quite the sine throughout. “The holo- 
orystalline zroundinihs, while differing considerdhily in firvernss, 
is in peti eramulir 18, 25 andl 26) ml in-other micmolithe de 
trachvtie (4,45, 28, 10 ad 11). In umber S70 well rimrkerd 
How strocture is apparent in the arrangement of the littl foldspar 
mirilithe The inervsinlived eliittacter of the gronnedtias i= 
ridiet apyPetit ia tetrbers 27 ded Bi, 

Nutiber aside from being a byes! alesite Tike the others, 
joes an iditionsa) interest on neeoumt of containing mumer 
MIS ronment BImMitis at porphyritic cptiartis atirrititided ly absorp 
tion halos or zones, like those described by Mr J. 8. Dillerin 
husalt? and hy Med. PL tidings in lmeéalt and other rocks} 
‘Tins cock onee contained an abundance of brown hornblende, 
which is now meathy altered toe green hormblende or ¢hlarite. 
[t= wroundninss is hy pidiourerghie and grunulsr, Tlie whip 
tion totes, whatever they once were, consist now tonstly of green 
hornblodde iid ealeite. 

Aigite-parphyrite ( Lalmudaritesperphyrve %). is at 
mney noticeable on account of its wrong macroscopic resenvhlanon 
to that well-known. type of labrnilor-porphytrite. the scecalled 
potide ceede aati, which is eo comniniet anbotge the Roman 
lnpidarios, anid whieh it now knw te lave bewn extensively 
(juarried fiir ormaninntal Par Pome ly the Rominne wt t Manithonise 
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Ih aotithern Cire. Cinder the moteroseuge, however, tie sin 
larity is seen to be lose oleae. The groundonss of the Alaskan 
qHiinen mech finer groin and morvaltered. It consists of 
hypidiomerplic Inthe of plagioclase, magnetite, and secondary 
calcite, The large pale green crystals of porpliyritie foldupitr are 
wary miaels the seu in hth rocks, 

Number 29 ja 4 rock somewhat Hike thict dust dserihed, but 
Whoee porphyritie crystule pre neither so. propatneed jor au 
sbundint, Ite groundinad is a network of ponidionorphic 
jlovibolive Inthe olmiected by a nonetawis whieh was probally 
one i plies. Lot which nawis a brow, exteeniely fine-proliod, 
lot Iirivhithy polarizing tous carrying chlorite and secondary 
anphitole. Miarnetite is aloo abundant 

Somber 43 is probably ole classed aa an engite-porphyrite, 
[t ie minerescopically a greem aphanitic rock in which ne poe 
phyntic erpitals are visihle to the tad ene nder tlre 
Mees is ‘it prives to he a panidionorplic ayetveate of playin- 
clase and a pale gerne pyroxene connected! bya green iituretdt hal 
derpentinetia tines which may represent wi original uinaay bres 
The fellsper anil pyroxetie of this roek are both quite froah. 

Nurul Ob too by cite an augite-porphvrite or an mteite 
wndesite, Tt tx full of noniilly banded phohnoerysts of [phiseiene Teese 
itl diessional elisteninegy hlick uugite, Under the Ne 
the porphyritie errstals are secon to be largely plagioclase The 
pyMxencs hares pale-brown color in thy section and are it 
bedded in an ophiti-= groundiogss of foldepnn bathe, THaHeTite, 
andiechlorite, Phere is some basaltic Trrown herndlende not be 
irequenity intergrewna with the pyroxens, 
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(nite a naimnber af this suite of Aluskan rmek= ty with jure 
periety bu closed ee links, ‘Those present o variety of structutes 
thrtigh which they gnide inte the styite-porphyritesand onde 
cits, — Leveliewel, im the dbwinioe of all knowlelee of tie feld rele 
(itis, a slurp tistinedtan betwoen these types is inopeset ble, 

Number?) of Professor Red + colleetion isa dark close grained 
rock: containing. may qvetd white spots. “Theamicruyeope sliows 
it to possess o mother qoarse typical ophitie #truetinne with pole 
cry prroxene, which is simetndle! and qipplementel ly ex- 
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tetiergriieths of brown bmailticharabloide, "Those two tiitierls 
are altars in paritle position—i. ¢., with thairelinopinarile in 
verity ariel thatie ex tinetion direction on the same aiden’ thieke 
Vertica] oxus, nemsitatinu, a the writer has suggest! lehore, 
the chaiyve of the plane heually designated the unit orthodome, 
Pe C10) i leo erie to thie Tecsual nindechl OP (O01 ), for this 
miner.* 

The porallel growths of pyroxene and herntlemde to this: rock 
clogely reseanble these described aol figured by Hokrbach in the 
Moravian teschenites,; The rock is in. the main quite freah, but 
rottiains oonairletihle patcho of serpentinous substance which 
from. their form appear to represent fener hepersthene in- 
ividieals, 

Nettuhert 45 anit AP ore moeli-wtnial men-porphyritie din 
lini whore feldspar forms stout idionorlie or hypiliomorpibiie 
orvstals: anil whote peroxend i ole toa considermble extont 
bonided bw ite own ervatal plines. Toth are fairly well jeri 
served, although they contain much chlorite, which in number 
47 contnins highly refractive, spherical bodies. Thorn are iso- 
tropie, bat their natone could nat he determine, 

Siimbers 20nd 80 are both considerably altered! porphyritic 
dinhages, whieh form tronaition recka toward the porplivrite, 
Thoir srounciiass is an ophitic mins of feldepur and pyroxenu, 
saul thai phenonryate inestly, if not-altowether, Jnbradgrite, 
 Nunnber 82 is a comely yunyodaloical dinhese whose vesicles 
sry filldil sith epidete and calcite, 

Among-the rocks colloctod ti site tia the fo of the Muir 
glacier by Mr Cushing are five dbase, thee of whieh) ar dis- 
tinguished! hy the presence of brown hornblende Of these 
nmiher O* is almost idention! with Professor Reid's number 21. 
Sumber i contains large porphytitic ervetaly of pale prroxanc, 
which thronghowt the rock is idiomorphic and seems to hare 
heer the eirliest: product af crystallization, The erutimebriies is 
composed OF ih network of idiomarplie plagioclase laths, con: 
rvetacl hy interstitial brown horlleneds: pl Sea peant Feige bee 
hese, ‘This ruthor unnsual sequence of uninernle in dintnve 
mikes this Syecimen particularly noteworthy. 
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The other three of Me Covhing’s dink specimens are qitite 
ty pieal coprewntatives of this rack, althqugh they are all oon- 
siderably altered, ‘They differ mostly in the cuarenes! uf theie 
structure, (he contabe b Tttle beenltin hortiblends and one is 
slightly amyedalitdal 
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WCROSCUPICAL EXAMINATION OF WOOD FROM THE 
BURIED FORPST, MUIR INLET, ALASKA, 


he 
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The woud which | examine! at the roquest of tiv friviwd, Mv 
fteid, i ina fomarkalily perfect «tate of preservation, Wreath 
apvel portions nro eomow hal devdimpased at the surface sad show 
tres of wood-honens, but the deoper part are perfectly aarermul, 
The wowl is of medium weight, fine groined or of medium grain, 
and compact, Tels odorless and light brown in color, the gram 
hwtty noticesbly brownish, ‘This colar is dae. principally te 
brown, or slighth: meldish-hrown, himogeneute dhepoasit tre tlie 
celle of the medullary mays, Aeon porthons of the bark were 
attained, 1 cnr speak of the etructare of the wood only. This ix 
illustrated by twodrawings (figures 4 andl 4) of thin eections thacde 
in longitudinal, vertical (tangential to the wiedaliary ries), and 
transverne planes respectively.” 

Two elumints only are inet with inthe wood, ommely, trache- 
ides, or Wood-fhors, and the parenchyma of the medullary nays, 
The trachtide aire characterized by the presence of homered 
piteon their walls, a common mark of the wood of conifer. 
The outer border of the. pit is ahout yp mm in diameter, and 
the inner border or aperture ix gi mm, The apertire of the 
canal leading from the eavity of the pit te that of the flier ts 
frequently slit-like (flute doe and inthe preparations this slit 
ix all that oun be seen, in meat ote, when the fibers are viewed 
ew fice. “The outer border of the pit can, however, be distinetly 
auan in excephonnl cases. The pity shew in figures 4and 4 
were introduedd from wnothar part of the section. The ditto 
lites in the adjoining fiber show tho probable outlines af the pits 
in that cell. ‘Ihe two openings of the pit esyity are shown 
whew the slits apparently intersect. The cavity of the pit ts 


* Hefiee sectleniog tho wred was eonloed for abont a ueurth tn glyoeripe, 
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sectioned Thaiany places between divining filers, ot inp, fvtice 
4; and in flenre 5, 7 it iz soon tht neighboring eels vonimnuni- 
cate with dich other by a canal or aperture da the center of eich 
will ef the pit. A limiting Latnelln keineétinies, i tot alivies, 


| 
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mor Mevinilary roy: p= Piteavitys —=Deposii in onl of mmdullary 
mys ap Apertare af pits bp Peanberal pity deed, th Teachelvbes, 


oeuvre 1 the freah wood of conifers trees, strotehed anrose tho 
covity of the pit. This serves nea sermon to block the dipeet 
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communication of fiber with fiber, No such nembrane coull 
he detectol in the buried forest specimens. 

The medlillary mys (mr) are very minute, murrow ariel quate 
tiniformly distributed sheets of parenchymatous tissup. There 
ape: cl wait 40 rave to the. square millimeter of surface (in tan- 
guia aeition), ‘The ravsare unlserinte—that i4, one oell browd, 

4s in most contfione, The breadth of the roy is thus nieasured 
bv that-of the medullary coll, which i¢ about Ay nin. «= “The height 
of the rive varios from alwut gi, to § mm, and is-from throo to 
iboutsoventoen cellsdoep: The modutlary raye exoctly fll the 
meshes botwem the bundles of wood-+ihers, In-some crace the 
rell-walla of the parenchyma have undergone alteration, and 
contain the brownish deposit (a) already wotiqnd, 

‘Tho transverse section shows parts of to winual rings or layers 
(igure 4) one (the later growth—late summer. or autunn, 
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eg = Outer parton of anual layer npreenting later growth | ry = 
Tuer front ven wf sucewmting aniidar laver, nrpeewting earlier seta 
dé: —Tepadt in-cell of medullary ney; we Medullary my; ae Albored 
eel wall of panniclyinatons teen: po Pitmvity; © isbacnad Lijec bee 
af pit: t= Trachelde, — 


aq) the calla are fattened and have very thick walls: in the 
other (the earlier at wthi—apiriany Or qskely atinirier, ©, a i the wells 
are nunel) larger. and the walle are thinner, Pits ooeur in both 
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Jette untied watly wood, although they are represented in the draw. 
i only in thie latter. 

A specimen of recently growi) sprice wae olitaine:! le Mr 
Reid from Aleskn[*] sad T litve tara pitind it carefully with the 
procoiting and find that the two wuree in ever’ structural detail, 

Tears Of trmuavierst ariel Kurgeitunelinal uctionsaf the recent wood 
ure Hot given. alice they would be merely repetitions of yurcs 
dand5, The sige and ehape OF thie medullary rvs areissontially 
ihe anwin, and the averige timberof mys persian iillinmeter 
if swtion tthe dame in the two specimens: Tesi canals are 
ovensionally seen tothe midst of a thickened! medullary ray i 
the modern wool, and while t have not observed them in the 
buried-forest wood, vet | have ne doubt that they would Ie 
found by persistent sectioning. ‘Tnunsverme sections of the new 
worl show the sane differentintion between the earlier and. later 
eells ofthe annular ring, The madern wend i deweral shales 
lighter than the old, and the brownish tinge of the grain i die 
to the eoloref the medullary tiie The coneliion would bw 
wuirranted, Upon the evidenne above given, that the woud taker 
from o forest at one time boried under glacial deposti= in Alsen 
atid sulinitted to me for examination bw Mr oid is spreviti- 
cally iduntion! with that of the Alaskan spruce (déves eitkensie or 

A, wencieot’) which grows in the neighborhood of the glaciers. of 

Alaska to-day, provided that micrseopical examination of thie 
wood alone could be relist upon for the determination of sper jes 
afooniferota tress. Unfortanately for the stacdent of this subjent, 

the structure of the wand mist be eapplementod by othte char 
acters before the species can definitely be stttled. The pirveud- 
‘Thy oluwrvations can, however, be anid to hinder qyitites perborate, 

ut "Ves, the conclusion Tithnated nhove. 

Amie “UL. yup, Meech fy, pater. 





(*] This was cent te ue from Jinend by Revernad Bone: 5 =, Willan, 
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Arrrstix I. 
LISf OF PLATS COLLECTED NEAR MITT TLACTER: 
BETEERITK wy 
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Meiesiadiele inltipida, DW, frlgeron (7h 
ih ce | Watt i Serer i : 
‘Reminevitus ripen, Li, eli por ips ae Geert conky fire 
iptifesion formnnu, er. eit ase 
Fo al dg Ware felppirinete se ht nurerperitieren, ‘Benth, anil 
folivin, Serine, 
sponte al Achifien mitheitiien, Lover. ternaiter, 
Aebie rauleigarg | 1M”, [a nly. 
A. petrona, Lith mye wnnticoarhenaia, Lass. 
‘Cleraliriniaie hsireuler, L. A. fatifotin, Hong: 
Aemarree but lier. I. Canapernsales lresives cera, Chien, 
Ahinekengn gifitin, Cina, e re Wilh, War huterneliorm, 


‘brain, clgulriecna, I. 
Certain elo erleruth nie tind 


pendlior Pears Oe 























Lapinus gereicolor, : 
Latroapaline ya re vor cmere A inlerteena, 4 
Phastace. shar oe a, ire can 
- pa one, LE Trievitnedin Ciera, Var. tevticn, 
tint iv ducer, Riek: arletty, 
. Air. Roiduermengfit alfchemece, Hon. 
tr yeas cberienancriedia, Elyievk. Vora riipirnd, L. 
laren caaeaiodii, ‘Suit, (hatifficas puure(ptenrer, Heuriyg. ; 
Fisevta tarsi Hinheasas oii t. 
ila’ seterriae, T., Aiijireda wiftieiania, 1. 
Rahs aretiows, L Fhsounathve eriatiaperit, | 
Halon pevdiatus, Sinith, Molicilievie wetieifhit, 1 
L elicenvi'eera, Wilhl, FRvigr i 
Rime Fsdyreriiy, Fs pend, Sait. 
A tricucmnaedintit, Bae. reswecthamy mura, Fined, 
*, walionlia Feels, fi, cretgplita, pisels, 
ininharas gtentire, Wilht gs ranceretice, Ta, Yair: anit, Hovk. fi 
-toraebe sata atl Bank innately, Phunk, ; 
fp | at PPeLHe ea apie pint, L. 
Serfatere ork dis, iE Veradeuny edriile, Ail. 
bp ited orm hdaeraived bent; Reivihs. Serdar gard iWin, Lona 
Pe. nti f. He ri _ isle ) ‘Sana 
 datifelinge, (|wargele) ade, T,, 
B ltioin C i wiittee), . ainntien, iin 
aay eh vet das bd aperiiinn, Fiver. il Arn. 
: if = Http <i Winwnathi tial, “apn sh foaliotie, Spe, 
flares ene 1. spinnowam, Swe (Ti 
Vileriaiv nih, ta A. dank fifatytaie, Aortietivtin 
Nae gs re eat, A ‘Anpslen jcride, EH is. 
jnnviwitae, se gt reer, nero, 4 iPewsedel pperreleren, Hh. Er: 
Uaer flter Lindi. Fnyioamasene cere, KR. Br. 
0 ee ria, Pura, Wahipteria freigites, Paorry bh 
ft S wrathis Esato (vi Witton eater! 
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A louvre! hex, open below, wes neitinbe! cin poste abont O fest mbere 
the gromnd ; it ww alt 20 feet betiod our tints, fe it wore policed the 
wetand dry bull, the minus dod mininim, and the selirecadting 
thermometer. ‘To ont df thi seppocting praete wie fuvtetiod! i Fertig: Lies 
with a hinged door in, which higniy Bomrenrial hunter (lent by the 
Ueilted States Cranst atid Geodetic: Survey ‘The min genge (lent by the 
Winited States Siena Serving) was placed on the grad who 20 foot ba 
front af the tent. Rewlings of these inetroments (excopt thin maxim, 
mnsitiieritnin, and eelfeccarding thermuneters) wore tide thieves fins a 

hey at Tact 2 pnd) pin, These observictions, homgh mile by 
all tarmbersef the party, were under the inset change of Mr Ourhing.* 

Dosa poprertal seine mieteorilogtes! dite whith may be intemesting: The iit: 
ferarien lwtwer Gin miets tony sertinne al Muir bake ard at Perec (ibe 
latter averages! fir 5 aa. aul 6 ye ti, reeling) will fee Hh tree nieitiinesd. 
The otaervations fine: tho letter place were ent me hy the Signal Servier. 

The dial of the eelfrecording thernqnmeter showed rupil varialions af 
ivinperatiire, ancintiny anetines too? 2. live may minotes, Dering 
er stew a the gincher abe baal Har) or fore streangy anutherly jules. ‘The 
thermometer mee LP oni? within an bow, belt this high tytaperatire 
daring the gale, whivh daunitly lasted stx or elyht lotr, and fell even 
mire siddeniy to ite nal hemht (hr highest fempemnitares were me 
corded ihoring there. gales, owen when they accurrod at night. 

The 2 pom. harunetrie newun does nol show o depressiin.  ‘Thile, of 
ojos, Te partly due to tig high latinwhe, bat 1 do wot think that ia the 
whol cutise. ‘The diffiireane of benpenstons Datei the alr ower the 
enow-Belde inl ower the neighboring countey ie yrontewt in the early afler 
neon, citing Ina nin differences nf pressor at that time, ‘The 
beige ut entire etontenye badeone Hoon stretdle towhnd the south derdae dhe wer, 
puert of the daw thin iitother thie, For sever dommacuthve dacs ba Sige 
hornbor it buen quintly all night Thos the proximity of extensive snow 
fields beld= the barometer ip in the aflernoen and |yterferes with the 
atti) toininion. We have, unfictiniels, ne oleervations afm peur 
station with which we cm compare our own in onler to deduce a quanti> 
tative valaw of (le vlaciur’s inffenece on the barometer 


* A comnplote neoord of these berate heve been serctt bee Ufo Linder 
Stites Ripnal Service, 
| mi) 
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Arresnix TIT. 
MAGNETIC OBSERVATIONS, 
a 
TARRY FIRLOIM Wt 


The instruments for this work wire arpplliel bw the Unibel States 
Coast and Geodetic Sarvew. Thow wena Frall magnetometer, kawewn 
ae thie: Puurhie Fon! magnetometer; a dip clrele (evento 12) of abeercat 12?" 
dinmeter; and amen Hee chrvionweber, 

The magnetometr was not udlupted for determining the magnetic 


juomentiof the meade: and a this wae net done ontil some thee after 
uw mtu, the covulting value of the inionty eaniot be einsidered wore 
noviintr. Thw a af inertia Wake, however, deen in the heli, 


ff is given in oo unite line, In centime treyrntitieg-sncurts), 

Sci) Lente wen erect for tho inatramenta “The magmetomoiwr wae 
yards aml the dip circle (6 yards fron our tents. Caring thie observa 
tions with the former, the latter wae about. 100 yards distant. 
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The negative «len rene thet the north eel of the mele pointe te 


he east of etronomicn) north. 
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Arrevpm TY, 


SUGGESTIONS TO FUTEHRE OFS EI VERS: 





‘The accessibility and growity Mune of Mule slacker make it certain that 
parties will frequently epotiel two weeloe or a nignth Qhere in fature #am- 
mem, ‘They wil) hare the opportunity of tauking observations of eon: 
siderable. iritereet. : 

“Phe moet biniportant ia the mite of receiin of the ieefiont Much the 
erred way af doing this is by taking photographs pun BT Le Chia 
with others: taken eartler front Ue sae palate. Those photiigraplie 
sland show (he trountalus behind The fallewing wold, Ie ymefint: A 
photograpleof the perth western carmen of the fee-front tiken frvnti tlie 
henel) close to camp Moir, the morthewstiern comer tilen fram the togeat 
dle Mull on thie wheter sdeof tho inlet, jet woth of theamouth of te 
gfactal atream; the whole tmnt teketifrom £2) the fremt taken fron V. 
This tatwrwoukd show beter than the ether what change hae taken 
pice and cin be compared direetly with plate 13, Fean be ton with 
ot mach trouble ft de thie blygtiest perinit im ite aisle ha becey Pycuaud | 00H). Fueet ) 
ati fies ¥. 68° W oenetic, from the peak of mount Wright [pts recs 
entity reached by the wteeam between it amd iE (eee tng, plate 14) 

Compass betrings ales will serve to iletern trie the position of the lie 
front, They shook! He talon ou the carter wiv) on any wellletingd 
points ofthe feefrant  ‘Theaw bearings had better he taken from Af anil dh 
Mecan etistty be found, lt iz on the yrojectiog point of the bluff on thir 
enet itd of the Inlet near the daw, 2 ie just apposite and hears 3S. 7° 
W. netronomical oS. 80° Womagnetic. “The distat! between them bs sole 
vanis, Peon sich observation the jpuskthan cl thie hee-frvvtnt enim Lee initrae 
dintely plutted ob the wap and the neesion maaan Neither of these 
mw E bende will whol vory accanite meenite 

The map whieh L haye made, thongh accurube eo fie ad Le tess, i» far 
fiom complote, Thi appor parte of all the trilutaricy and moh of the 
region: betwen them be left Vihanile, “Agee cre wlth Qi poreigberr tenlahrag 
would flad it Very Lotermtiing ti tang these joortions, Startitie from: the 
‘pointe Fond DP, his map could romlily te fittedt to mine (eme pay 1H), 
For such work | strongly urge the nse ofa planetalily, 


13 Fag, Hom Mae, oe. PN, bd, a) 
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s4 ELF. Reid—Studies of Mute filocier. 


These wthguestionin wre (Hil, of course, inteniled fer aclentitie explounire 
Vat Dor personnel mite welt thie Koi ede wil nay reli cto abel tate 
gurl plea: of ety ut Mulrvlecker the speckal interest of a definite 
objet, vin, to liye our kiodeledue of Hi megion, f uumy say that o 
gti pluee of Work thie well, such ad ther amgpingof a singly tritatare— 
ete Eiirt glacier, White glictor, or Hinunite canyon—be mime weefial chan 
Ldefinite observations ayer a peleler rmeures. 
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